











HEN we build, let us think 

that we build forever. Let 
it not be for present delight nor 
for present use alone. Let it be 
such work as our descendants 
will thank us for; and let us 
think, as we lay stone on stone, 
that a time is to come when 


those stones will be held sacred 
because our hands have touched 
them, and that men will say, as 
they look upon the labor and 
wrought substance of them, ‘See! 
This our father did for us.” 
—John Ruskin. 
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Detail of Stair Construction 


Views showing stairs with skirting board and form of joint. To simplify fitting the 
board, the nosing of the treads is cut of as at M. When the board is in place, the cutaway 
part M, fits under S, of the board, indicated in position by the tread in dotted lines at M’. 
Here note how the skirting board fits on top of the tread and against the riser. For full 
treatment of stair construction see Chapter on Stairs in this volume. 
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Foreword 


“The Audel’s Guides to the Building Trades’’ are a 
practical series of educators on the various branches of 
Modern Building Construction and are dedicated to 
Master Builders and their Associates. 


These Guides are designed to give technical trade 
information in concise, accurate, plain language. 


The Guides illustrate the hows and whys, short cuts, 
modern ways and methods of the foundation principles 
of the art. 


Each book in the series is fully illustrated and indexed 
for readiest form of reference and study. 


The Guides will seattle for themselves—and help to 


increase the reader's knowledge and skill in the Build- 
ing Trades. 


—Publishers, 
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Various types: open and Cleeve arrangements— 
colonial cornice—treatment of rafter ends—thatched roof 
cornice. 


49 Mitre Work 


Mouldings—mitring fect inouldiigenaiig mitre an- 
gles—hunting mitre—mitring polygonal figures—mitring 
panel and raised mouldings—cutting long mitres—coping. 


50 Doors 


Manutasthred inner pete reenter the frames— 
single inside door jambs—sliding door jambs—fitting 
doors—fire proof door—setting door frames—hanging 
doors—fitting locks. 


51 Windows ; hs 


Window ot eae be aL fitting eaeh ‘to finde 
glazing sash—storm sash—sash fasteners—transom sash— 
blinds—inside blinds—Venetian blinds. 


52 Sheathing and Siding 


Sheathing Jumber—various eainge: Gapbostia eae fig: 
ured; false joint novelty siding—vertical batten—shingle 
—metal siding. 


53 Stairs 


Meanitions—laving o out ‘stringers—types of stringers 
ple basement stairs—types of risers and treads—housed, 
wedge type stringers—fence or guide—skirting board—cut 
and mitred stringer—treatment of the stringer ends—hand 
balusters—hand railing. 


Pages 
. 1,089 to 1,148 


1,149 to 1,162 


. 1,163 to 1,190 


lO ton 222 


. 1,223 to 1,254 


. 1,255 to 1,270 


. 1,271 to 1,334 


OUTLINE OF CONTENTS VII 


——— ———  eeeeeeeeSSSSSSSSSSSSSSSSSSFSseF 


Pages 
54 Flooring ..... ee eee) 3300 ton. S60 
Floor (ener casaheation On Roouhe-Setngle Anon 
method of laying—double floors—shrinkage—diagonal 
sub-floors—patent floors—sound proofing—fire proof floors 
—piazza floors—parquet floors—points on floors. 


55 Interior Walls and Ceiling . . . . eee oO latomeoso 


Lath: wood, metal—grounds—properties ne lates eeving 

» —wmetal lath: expanded, perforated, wire woven, herring- 
bone—plaster boards—finish boards—matched ceilings— 
metal ceilings. 


56 Piazza Finish. ... . Sete oe S87 tonleso4 


Construction detatierenesties appearance or finished 
piazza showing parts—piazza with tile or cement floor— 
piazza step construction—porch columns. 


57 Mill Work .... . Se eel SOO NtOn leas: 


Operations in a mulleeerrcilar mel pee nltne 
table—power for saw mills—mill construction—how to 
run a circular saw—management of saws—band saws— 
jig saws—lathes—wood turning operations—planers, vari- 
ous types—shapers—borers—mortisers—tenoners—hollow 
augers—sanders—care of machine knives—benders—por- 
table wood working machines—lumber in the making. 


58 Paintss...)?. —. Sho 6 Sorel ayy! 
Dtinitionssapipments=white ieiateinelsenicion= 
linseed oil, raw and boiled—tests—turpentine—benzine— 
driers—paint mixtures—primary colors—secondary colors 
—tints. 
59 Painting ... ee eee OLoOcOnnoos 


Priming chat amontside eal nse painting—specifications 
for inside finish on wood—painting iron work—gloss on 
machinery—stains—chalking of paint—painting old brick 
walls—painting cement surfaces—best way of treating 
cement—prevent paint peeling—paint for hot water pipes 
and radiators—natural wood finish—oil stains—graining 
varnishes—floors—painters tools—selection, use and 
care of brushes—estimating paint required. 


60 First Aid. ..... Ae Ae DOO Ton D4 6 


ene e treatment of eee biesing front bites 
broken bones—how to carry an injured person—burns— 
shock. 























ETA 20s, ? Ort) LG (ae tak ah ein ae ane rine a 
rie NEAL. exqpeh-atuue’ “etwonioadllisy wat snoiretaafe) Mal 
: 1 ore colrpindados. fins - pilin? wee Reb ywoly—akdal 
‘ "eae iitied Stwee Jot desonigseyrt<0ed cain ant 
“. tie =a cwariaate §elpriah beogeeaat glee Yit- 
Wit — er wners}— “wei ont —aisexl—a Enea P 
wi Any emliosd “exvindk Suiehaian orate Shige 9 
Bitte ta! TSR YA TAA SSS SERS CO 
Maroon t. . 4.2 alee Rach etnlel Be 
. <ainava sity teed aide oat : 
~anmad! tig oegiet——elest—baliod bow watt lio i 
Biieise > inoles wirbecow— ela wimps erutxien \ 2 
ey as. te iyine 
ae thos ately «geil ea) : 
POI Sey griltiice, Sets bas shivions Sis bat ik 
. no pxala-—soow meni gciinieg—boaw as rai abi 
: . Astad DRY Yuilnteg — tsiog Yr ortiallie 
meer) 16 ve BAe eho Ge 
aarti roliew geet 4c" Yate; poeaty'S 


gihihiery—-enlade He—deini boop (ence alon ban 


( 
4 


ip. © wo wu \anliosise—-atoot ano ney 
=n ag bettupe trie aii! ies 
MBAs oc. 4 SA ee. 22> am? iat“ 





os, " ssh hierdie Miieidecbindaas 
| oe <n aoe 
| La 


al 


a » a een: hae 


INDEX OF GUIDE No. 4 


ee 


READY REFERENCE 
INDEX 


How to Use the Index.—By intelligent use of the index, the reader 
will have no difficulty in finding any item, and if he will carefully read 
the index he will be amazed at the vast amount of information to be 
found 1n this book, and will in this way find numerous items he would 
like to look up. This constitutes one method of study—a reference 
method. 

The making of an .ndex 1s an art which requires long experience, the 
indexes tor these Guides being made by specialists in that line. 

An index 1s said to be “‘full”’ when each item is indexed in two or 
more ways. For a practical example, the item “Rip saw,” may be 
indexed either as ‘‘Rip saw,” or “Saw(s), rip.” This method of 
entering each item in two or more ways constitutes a full index. 

In the Carpenters’ and Builders’ Guides the author has abridged 
the index to gain more space for the main text, by largely avoiding 
the unnecessary cross indexing. 

Accordingly, if you do not find the item “‘Rip saw” in the letter R, 
turn over to S, and look for “‘Saw(s), rip.” 

In case the item be not found under either heading, look up some 
assaciated heading, as, for instance, ‘‘Tools,’’ and follow down the 
indented items under this heading, looking for the desired item, 
“rip saw.” 

It should be noted that when there is a main heading with comma, 
followed by indented items, the main heading should be connected 
with each indented item, thus: 


Plane(s), ills., 259-290 
block, ills., 265, 284 





the last item being read in full, “Plane, block, 265, 284.” 

Finally, if an item be not found in one Guide, look for it in the other 
volumes of the set. For instance, the steel square is explained in Guide 
No. 1, and its application to roof framing treated at length in Guide 


No. 3. 
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A 


Aluminum roof fastening, ills., 1,123. 

Ambler roofing, ills., 1,122. 

American, saw mill mach., ills., 1,414, 1,416, 

1,422, 1,431, 1,432, 1,442. 

stair const., ills., 1,295. 

Ames hollow auger, ills., 1,483. 

Angle dividers, ills., 1,180. 

Angles for mitre arts, 1,175. 

Antiseptics, 1,539, 1,540. 

Arbor or mandrel, 1,404. 

Architrave moulding coping, ills., 1,187. 

Asbestone ftooring, ills., 1,348. 

Asbestos shingles, ills., 1,122. 

Asphalt shingles, 1,124. 

Astrogal, ills., 1,210. 


Balustrade, def., 1,271. 

Band saws, ills., 1,417, 1,428. 

Barnes saw mill equipment, ills., 1,429, 1,458, 
1,466, 1,477. 

Base board moulding, ills., 1,342. 

Batten doors, ills., 1,191-1,195. 

Bays, flooring, ills., 1,338, 1,339. 

Bearers, def., 1,271. 

Benders, ills., 1,491. 

Bevel, mitring, ills., 1,185, 1,186. 

stair layout, ills., 1,290-1,293, 1,304, 

1,306, 1,307. 

Bleeding, first aid, 1,541, 1,542. 

Blocking, roof, ills., 1,126. 

Borers, ills., 1,456-1,459. 

Boston hip roof, ills., 1,112. 

Bostwick metal lath, ills., 1,370. 

Box cornice, ills., 1,152, 1,153, 1,156. 

Broken bones, treatment, 1,543, 1,545. 

Built, in and built on gutters, 1,154—1,157. 

up stringer, ills., 1,294, 1,303. 

Bull nose roofing, ills., 1,130. 

Burns, first aid, 1,545. 

Butt joints, ills., 1,258, 1,308, 1,310, 1,338. 

Butts, ills., 1,211-1,213, 1,217-1,220. 


C 


C., H. & E. saw rig, ills., 1,492. 
Canvas roofing, 1,098. 

Carriage, def., 1,271. 

Casings, door, iils., 1,198, 1,199, 1,202. 
Ceilings and walls, 1,361-1,386. 


Cement, painting, 1,524. 
Cementing paper roofing, ills., 1,090-1,098. 
Chamfered doors, 1,192. 
Champion mortises, ills., 1,474. 
Chimney, flashing, 1,096, 1,097. 
with bridge, ills., 1,118. 
Circular, mitring, ills., 1,180. 
saws, ills., 1,396—-1,403. 
Clapboards, ills., 1,258, 1,261, 1,262. 
Cleat, filler, ills., 1,160. 
Close string, def., 1,271. 
Cockel stairs, 1,272. 
Colonial cornice, ills., 1,157, 1,158. 
siding, ills., 1,255, 1,259, 1,260. 
Columns, piazza, ills., 1,387, 1,393. 
Compo board, ills., 1,384. 
Continuous cutting saws, 1,425. 
Coping, ills., 1;187—-1,190, 1,383. 
Cornice(s), 1,149-1,162. 
box, ills., 1,152,_1,1535 151565 1,158), 
1,160. 
colonial, ills., 1,157, 1,158. 
open, ills., 1,149-1,152, 1,159-1,161. 
thatched roof, ills., 1,162. 
umbrella roof, ills., 1,152. 
Crescent saw mill mach., ills., 1,403-1,406, 
1,410, 1,418-1,420, 1,440, 1,441 
1,444, 1,449, 1,452, 1,455- 
1,458, 1,470. 
Crown moulding, ills., 1,173, 1,190. 
Curtail step, 1,272. 
Curtis cut and mitred stringer stairs, 1,309, 
1,310. 
Cuts, treatment, 1,539, 1,541. 


Deadening felt or paper, 1,343. 
Dental cap, ills., 1,157. 
Dividers, angle, ills., 1,180. 
Dog-legged stairs, 1,272. 
Dogging, ills., 1,340. 
Doors, 1,191-1,222. 
astragal, ills., 1,210. 
batten, ills., 1,191-1,195. 
casings, ills., 1,198, 1,199, 1,202. 
chamfered, 1,192. 
construction, ills., 1,195. 
fitting, ills., 1,215-1,217. 
folding, ills., 1,206. 
frames, 1,196-1,206, 1,212. 
Painting, 1,516. 
garage, ills., 1,192, 1,212. 
hand of, ills., 1,207-1,210, 1,218. 
hanging, 1,206, 1,214-1,217. 
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Doors,—Continued 

hinges, ills., 1,211-1,213, 1,217-1,220. 

jambs, 1,197-1,206. 

joints, 1,195, 1,196. 

laminated, ills., 1,197. 

locks, 1,206-1,210, 1,220, 1,222. 

measuring, ills., 1,215-1,217. 

metal, ills., 1,208. 

mill made, 1,195. 

rabbetted, ills., 1,199-1,202. 

sill, 1,198. 

sizes, 1,195. 

sliding, ills., 1,203. 

trolley hanger, ills., 1,212. 

veneered, 1,195, 1,197. 

wood for laminated, 1,197. 
Dormer window, flashing, ills., 1,119. 
Double flooring, ills., 1,340, 1,344, 1,346. 
Dowel joints, ills., 1,195, 1,196, 1,317. 
Drip cup, ills., 1,198, 1,199. 


Eaves, thatched roof, ills., 1,128-1,130. 
Edger, ills., 1,449. 

Elliptic stairs, 1,272. 

English const. stairs, ills., 1,295. 
Erectors, hip roof, ills., 1,112. 


F 


Face mould, 1,272. 
False joint siding, 1,267, 1,269. 
Fascia, ills., 1,157, 1,162. 
Fay and Egan saw mill equipment, ills., 
1,400, 1,422-1,425, 1,430, 1,453 
1,463, 1,464, 1,473, 1,479- 
1,491. 
Feed, saw, 1,415. 
Fence, stair building, ills., 1,281. 
Fibre roofing, 1,092. 
Filler, cleat, ills., 1,160. 
roof, ills., 1,112, 1,116. 
Fillet, 1,272. 
Fireproof flooring, ills., 1,350- 
First aid, 1,539-1,546. 
antiseptics, 1,539. 
bleeding, 1,542. 
broken bones, 1,543. 
frost bite, 1,543. 
wounds, 1,540. 
Fitting doors, ills., 1,215-1,217. 
Flash test, oil, 1,508. } 
Flashing, 1,094-1,097, 1,100, 1,114, 1,117— 
1,122. 


Flooring, 1,335-1,360. 
bays, ills., 1,338, 1,339. 
composition, ills., 1,348. 
diagonal sub floors, 1,344, 1,345. 
dogging, ills., 1,340. 
double, ills., 1,340, 1,344-1,346. 
fibre board, ills., 1,345. 
fire proof, 1,350. 
folding, ills., 1,340, 1,341. 
hard wood, 1,359. 
joints, ills., 1,336-1,344, 1,352. 
lumber, 1,335. 
maple, 1,357. 
nailing, ills., 1,351, 1,352, 1,356. 
painting, 1,529-1,531. 
Parquet, 1,350-1,354. 
patent, 1,359. 
Piazza, ills., 1,354, 1,359. 
pine, 1,357. 
pugging, ills., 1,346. 
red gum, 1,357. 
single, 1,336, 1,338-1,441. 
size, 1,335. 
slag wool, ills., 1,346. 
solid fire proof, ills., 1,350. 
sound proof, 1,343, 1,344-1,349. 
sub floors, diagonal, 1,344. 
tongue and groove, ills., 1,336-1,344, 
13455 1 ao2, 16358: 
wedge method, ills., 1,339, 1,355. 
woods used, 1,357-1,359. 
Flush gutter, ills., 1,155. 
Flyers, 1,272. 
Folding doors, ills., 1,206. 
Frames, door, ills., 1,196-1,206. 
Framing, roof, plan, 1,125. 
sheetrock, ills., 1,376. 
Front string, 1,272. 
Frost bite, treatment, 1,543. 
Furring, ills., 1,125, 1,127. 


G 


Gable, end, elevation, 1,130. 

open cornice const., ills., 1,161. 
Gang saw, ills., 1,412, 1,498. 
Garage doors, ills., 1,192, 1,212. 
Gauges, hatchet, ills., 1,106. 
Glazing, sash, ills., 1,239. 
Graining, 1,528. 
Gravel roofing, ills., 1,099, 1,100. 
Greenlee mortiser and tenoner, ills., 1,475, 

1,481. 

Grounds, ills., 1,364, 1,365. ~ 
Gutters, ills., 1,155-1,158. 

roofing of, ills., 1,093. 


Hand rails, stairs, 1,323-1,334. 
Hanging doors, 1,206, 1,214-1,217. 
Hatchet(s), gauges, ills., 1,107. 
ills., 1,105. 
Head joints, flooring, ills., 1,337. 
Hexagon, mitering, ills., 1,179. 
Hinges, door, ills., 1,211-1,213, 1,217-1,220. 
Hip, roofing, shingling, ills., 1,108-1,113. 
thatched, ills., 1,131. 
Hollow auger, ills., 1,482, 1,483, 1,485. 
Housed stringer, ills., 1,288. 
Housing, 1,272. 
Hunting mitre, ills., 1,170, 1,171. 


Inside, door jambs, 1,197. 
mitre, 1,184. 

interior, angle mitering, 1,189. 
painting, 1,516, 1,517, 1,526. 
walls and ceilings, 1,361. 


J 


Jambs, door, 1,197-1,206. 
Jointers, ills., 1,440, 1,442, 1,445-1,447. 
Joints, butt, ills., 1,258, 1,308, 1,310, 1,338 
coping, ills., 1,188. 
door, ills., 1,195, 1,196. 
dowel, ills., 1,195, 1,196, 1,317. 
flooring, 1,336—1,344, 1,352. 
head. 1,337. 
lock, metal ceiling, ills., 1,385. 
mortise and tenon, ills., 1,195, 1,196, 
1,314, 27317, 1,319. 
moulding, ceping, ills., 1,303. 
siding, 1,263. 
stairs, 1,295, 1,296, 1,314, 1,319. 
tongue and groove, ills., 1,302, 1,336— 
1,344, 1,352. 


K 


Kerfing, ills., 1,189. 
Knee, 1,272. 
Knives for machines, ilis., 1,487—1,490. 
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Laminated doors, ills., 1,197. 
Lap, shingles, ills., 1,101, 1,102. 
Lath, 1,361-1,370. 
metal, ills., 1,368-1,370. 
shingle, ills., 1,130. 
Lathes, 1,430. 
Lathing hatchet, ills., 1,105. 


"Lining saw, 1,411, 1,413. 


Log carriage, ills., 1,496. 
Locks, 1,206-1,210, 1,220, 1,222. 
Long Bell saw mill, ills., 1,491-1,502. 
Lumber, seasoning, 1,504. 

flooring, 1,335. 

for sheathing, 1,255. 


see Wood. 


Maple flooring, 1,357. 

Metal, ceilings, ills., 1,383-1,386. 
doors, ills., 1,208. 
flashing, 1,094-1,097. 
lath, ills., 1,368-1,370. 
siding, 1,270. 

Mill, feed, ills., 1,416. 
made doors, 1,195. 

Mill work, 1,395-1,504. 
band saw, ills., 1,417-1,426. 
benders, ills., 1,491. 
borers, ills., 1,456-1,459. 
cable drive, ills., 1,414. 
circular saws, ills., 1,396. 
continuous cutting saws, 1,425. 
edger, ills., 1,499. 
face plate turning, ills., 1,437. 
friction feed, ills., 1,452. 
gang saw, ills., 1,412, 1,498. 
jointer, ills., 1,441, 1,445, 1,447. 
knives for machines, ills., 1,487-1,490. 
lathes, ills., 1,430. 
lining saw, 1,411, 1,413. 
log, carriage, ills., 1,496. 

saw mill, ills., 1,400. 

mortisers, ills., 1,459-1,476. 
narrow bands, 1,427. 
planers, ills., 1,440. 
polishing, 1,437. 
power for saw mills, 1,401. 
resaw, ills., 1,425. 
rim speed, 1,417. : 
rip saw, ills., 1,411, 1,424. 
ripping machine, ills., 1,412. 
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Mill work,—Continued 
sanders, ills., 1,484-1,488. 
saw(s), ills., 1,396-1,430, see Saws. 
mill, ills., 1,414. 
rig, ills., 1,492. 
table, ills., 1,402, 
1,410. 
scroll or jig saws, 1,428-1,430. 
shapers, ills., 1,455, 1,456. 
sizer, ills., 1,454. 
surfacer, ills., 1,444, 1,448-1,451. 
tenoners, ills., 1,477-1,484. 
trimmer, ills., 1,499. 
wood turning, ills., 1,433. 
Mission style stairs, ills., 1,319. 
Mitre work, 1,163. 
bevel, ills., 1,171, 1,176. 
circular saw, ills., 1,399. 
coping, ills., 1,187-1,189. 
cuts, polygonal figures, table, 1,177. 
hunting mitre, ills., 1,170, 1,171. 
inside mitre, 1,184. 
interior angles, 1,189. 
jointer, ills., 1,447. 
long mitres, ills., 1,184. 
mitre(s), box, ills., 1,163—1,166, 1,171, 
1,172, 1,175, 1,182-1,185. 
not right angles, 1,185. 
mouldings, ills., 1,167—1,174. 
outside mitre, 1,184. 
pentagon, 1,178. 
planing, box, ills., 1,184. 
polygonal figures, 1,176, 1,177. 
spring moulding, ills., 1,172. 
steel square, 1,176. 
WMortise, and tenon joints, ills., 1,195, 1,196, 
153145) 1317515319. 
blind, ills., 1,196. 
hinge, ills., 1,213. 
locks, 1,210, 1,220-1,222. 
Mortisers, 1,459-1,476. 
Moulding base board, ills., 1,342. 
coping, ills., 1,187, 1,188. 
mitring, ills., 1,167-1,174. 
stairs, ills., 1,297. 


N e 


Nailing, base board moulding, ills., 1,342, 
1,343. 
face, ills., 1,355. 
flooring, ills., 1,351, 1,352, 1,356, 
lath, 1,362, 1,363. 
paper roofing, 1,090, 1,094, 1,097, 1,098. 


1,405, 1,409, 


Nailing,— Continued 


parquet floors, 1,352. 
shingles, 1,103-1,108, 1,113, 1,124, 
DEN Beare ae 
slate roofs, 1,129, 1,133. 
wall board, 1,373, 1,378, 1,382. 
zinc shingles, 1,142-1,147. 
Newels, ills., 1,273, 1,317-1,325. 
Nosing, 1,273, 1,297, 1,358. 


O 


Oak stain, mixing, 1,528. 

Octagonal mitring, ills., 1,180. 

Oliver saw mill equipment, ills., 1,402, 1,453, 
1,472. - 

Outlookers, ills., 1,130. 

Outside mitre, 1,184. 
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Painting, base boards} 1,342. 
blistering, 1,508, 1,517. 
brick walls, 1,521-1,523. 
brushes, 1,532-1,537. 
cement, 1,524, 1,525. 
chalking, 1,521. 
cherry, mixing, 1,528. 
chipping off, 1,525. 
cracking, 1,508, 1,517. 
dull finish, 1,529. 
enameling, 1,517. 

quantity, 1,537. 
exterior, 1,508, 1,515. 
fillers, 1,531. 
flat finish, 1,529. 
fuming, 1,527. 
gloss on machinery, 1,519. 
interior, 1,516, 1,517, 1,526. 
iron work, 1,518, 1,525. 
natural wood finish, 1,526, 
oak, mixing, 1,528. 
oil, 1,507, 1,508, 1,529. 
outside, 1,508, 1,515. 
peeling, 1,525. 
points on, 1,536. 
priming coat, 1,515. 
puttying, 1,517. 
roofs, 1,516. 
rosewood, mixing, 1,528. 
rubbing down, 1,518. 
shingles, 1,516. 
size, 1,512, 1,524. 
stains, 1,519-1,521, 1,526-1,528. 
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Painting,—Continued 
tools, 1,532-1,537. 

* varnishing, .1,530. 
walnut stain, 1,528. 
waxing, 1,531. 

Paints, barytes, 1,506. 
benzine, 1,510. 
blistering, 1,508, 1,517. 
chalking, 1,521. 
color diagrams, 1,509, 1,511, 1,512. 
cracking, 1,508, 1,517. 
driers, 1,510. 
effects of various, 1,513, 1,514. 
enamel, 1,517. 
graying, 1,509. 

: linseed oil, 1,507, 1,508. 
mixing, 1,512, 1,513, 1,515. 
mixtures, 1,510. 
oil, 1,507, 1,508, 1,529. 
quality, 1,511. 
quantity estimating, 1,537. 
size, 1,512, 1,524. 
stains, 1,519-1,521, 1,526-1,528. 
turpentine, 1,510. _ 
varnishes, 1,530. 
vehicles, 1,507. 
white lead, 1,506, 1,512, 1,515. 
whiting, 1,507, 1,512. 
zinc white, 1,506. 

Panel moulding, ills., 1,179, 1,181. 

Paneling, stair moulding mitre, 1,167. 

Paper roofing, ills., 1,089-1,098. 

Parquet flooring, 1,350. 

Philadelphia gutter, ills., 1,155. 

Piazza, columns, 1,387, 1,393. 
construction, ills., 1,388-1,393. 


flooring, ills., 1,354, 1,359, 1,389, 1,391. 


Pigments, 1,506. 

Pine, flooring, 1,357. 

Pitch, stairs, 1,273. 

Pitching, piece, 1,273. 

Plaster, 1,369. 

Planers, 1,440. 

Polishing wood, 1,437. 

Polygonal figures, mitring, 1,176, 1,177. 

Porch stairs, ills., 1,287, 1,288. 

Power, saw mills, 1,401. 

Pugging, ills., 1,346. 

Puttying, glazing, 1,239. 
painting, 1,517. 


Rabbetted, doors, ills., 1,199-1,202. 
skirting board, iils., 1,311. 
stringer, ills., 1,288, 1,289. 





Rafters, cornice, 1,149, 1,150. 
curved, ills., 1,129. 
ridge, ills., 1,126. 
Raggle block, ills., 1,119, 1,094, 1,095. 
Raised mould:ng, mitring, 1,179. 
Raked out joint, 1,118. 
Rake moulding, mitring, 1,175. 
Red gum flooring, 1,357. 
Resaw, ills., 1,425. 
Retaining blocks, stats, ills., 1,297. 
Ridge, cap, ills., 1,126. 
roofiing, ills., 1,124. 
Rim lock, ills., 1,220. 
speed, 1,417. 
Rip saw, ills., 1,411, 1,424. 
Ripping machine, ulls., 1,412. 
Riser, stairs, 1,273. 
Rogers knife grinder, ills., 1,493. 
Roof, hip, 1,109-1,113, 1,131, 1,145, 1,150. 
Ppainung, 1,516. 
Roofing, 1,089-1,148. 
asbestos, ills., 1,121, 1,122. 
asphalt shingles, 1,124. 
blocking, ills., 1,125-1.127. 
bull nose, is , 1,130. 
canvas, 1,098, 1,099. 
corrugated. asbestos, ills., 1,121, 1,122. 
fibre, 1,092 
flashing, uls , 1.094-1,097, 1,100, 1,114, 
1,117-1,122. 
framing plan, 1,125 
furring, ills , 1,125, 1,127, 1,130. 
gravel, ills , 1.099, 1,100 
gutter laying, ills , 1,093. 
joints, 1,098. 
leaks, 1,134. 
nailing, see Nailing. 
paper, ills., 1,089-1,098. 
repairs, 1,130, 1,134. 
ridge, ulls., 1,124, 1,126. 
sheathing, 1,142. 
shingling, see Shingling. 
slate, 1,126-1,135, 1,148. 
splicing sheets, ills., 1,093. 
thatched, ills., 1,125-1,132. 
ule, 1,148. 
tin, ills , 1,135-1,141. 
valleys, ills., 1,094, 1,131. 
verge board, ills., 1,125, 1,127. 
Rosewood stain, mixing, 1,528. 


Run, stairs, 1,273. 


Sackett plaster board, ills , 1,372. 
Sanders, ills , 1,484-1,488. 
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Sash fitting, windows, ills., 1,235. 

Saw, band, 1,417, 1,426. 
care of, 1,407, 1,408. 
circular, ills., 1,396, 1,403. 
continuous cutting, ills., 1,425. 
gang, ills., 1,412, 1,498. 
hand, 1,426. 
hanging, 1,407. 
jointer operations, 1,446. 
lining, 1,411, 1,413. 
rip. ills., 1,411. 
running, 1,407, 1,408. 
scroll or jig, ills., 1,428-1,430. 
speed, 1,415. 

Shapers, ills., 1,455, 1,456. 

Sheathing, ills., 1,256-1,258. 
paper, 1,262. 
roofing, 1,142. 

Shingles, artificial, 1,122. 
lath, ills., 1,130. 
qualities of table, 1,148. 
selecting, 1,113. 
siding, 1,270. 
sizes, 1,101. 
wood for, 1,101. 

Shingling, bending, 1,128. 
continuous, hip, ills., 1,112. 
estimating quantity, 1,103. 
fibre, ills., 1,120. 
hatchets, 1,105. 
hip, ills., 1,108-1,113. 
lap, ills., 1,101. 
methods, 1,105. 


nailing, ills., 1,103-1,106, 1,108, 1,113, 


1,124, 1,127, 1,162. 
painting, 1,516. 
shingle sizes, 1,101. 
slate, 1,126. 
spacing, ills., 1,101, 1,102. 
tin, ised elie 
valley, ills., 1,113-1,115, 1,143. 
ventilation, 1,107. 
zinc, ills., 1,142. 
Ship lap joint, ills., 1,258, 1,263. 
Shock, first aid, 1,545. 
Shrinkage, lumber, 1,342, 1,343, 1,352. 
stairs, ills., 1,295, 1,296, 1,310. 
Siding, bevel, ills., 1,264. 
clapboard, ills., 1,258, 1,261, 1,262. 
colonial, 1,255, 1,259-1,261. 
false joint novelty, ills., 1,267, 1,269. 
gauge, ills., 1,266. 
joints, ills., 1,258, 1,263. 
metal, 1,270. 


novelty, ills., 1,259, 1,265, 1,267, 1,268. 


shingle, 1,270. 
vertical batten, ills., 1,259, 1,269. 


Sills, door, 1,198. 
Sizer, ills., 1,454. 
Skirting board, 1,306, 1,311. 
Skylight flashing, ills.. 1,122. 
Slag wool, ills., 1,346. 
Slate roofing, ills., 1,126-1,135. 
Sliding doors, ills., 1,203. 
Soda dipping, lumber, ills., 1,499. 
Sound proof floors, 1,343, 1,344-1,349. 
Spandril, 1,273. 
Spring moulding, ills., 1,172-1,175, 1,190. 
Spruce for stringers, 1,292. 
Stains, 1,519--1,521, 1,526-1,528. 
Stairs, 1,271-1,334. 
American const., ills., 1,295. 
attic, ills., 1,286. 
balusters, 1,323.. 
basement, 1,287-1,290, 1,293. 
boxed in const., 1,303. 
construction details, ills., 1,291. 
English const., ills., 1,295. 
hand rails, 1,323-1,334. 
joints, ills., 1,295, 1,296, 1,302, 1,314, 
1,319. 
layout, ills., 1,275-1,293, 1,304—1,307. 
mission style, ills., 1,319. 
moulding, ills., 1,297. 
newel, ills., 1,273, 1,317-1,325. 
paneling, moulding mitre, 1,167. 
parts, 1,271-1,274. 
pitch board, ills., 1,282. 
platform, ills., 1,319. 
porch, ills., 1,287, 1,288. 
retaining blocks, ills., 1,297. 
risers and treads, ills., 1,273, 1,274, 
1,278, 1,283, 1,294-1,297. 
shrinkage, ills., 1,295, 1,296, 1,310. 
skirting board, 1,306-1,308, 1,310-1 312. 
staining, 1,528. 
steel sq. layout, ills., 1,281, 1,286, 1,287, 
1,290, 1,293. 
stringers, see Stringers. 
supporting, Hls., 1,315. 
Stanley angle dividers, ills., 1,180. 
Steel square, mitre work, ills., 1,176. 
stair layout, ills., 1,281, 1,286, 1,287, 
1,290, 1,293. 
Stringboard, 1,273. 
Stringer(s), built up, ills., 1,285,1 ,294, 1 303. 
cleated, 1,287, 1,288. 
cut, ills., 1,287, 1,288. 
and mitred, ills., 1,307, 1,330. 
end treatment, 1,312, 1,323. 
fastening, 1,312-1,315. 
housed, ills., 1,288, 1,298-1,305, 1,314- 
laying out, ills., 1,280-1,293, 1,304- 
1,307. 
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Stringer(s),—Continued 
open, ills., 1,316. 
types of, 1,286-1,288. 
wedged, rabbetted, ills., 1,302. 
wood used for, 1,292. 
Stud, bowed, ills., 1,376. 
Studding for wall board, ills., 1,379. 
Sub floors, diagonal, 1,344. 
Sunken gutter, ills., 1,156, 1,157. 
Surfacer, ills., 1,444, 1,448-1,451. 
Swan hollow auger, ills., 1,485. 


T 


Tenoners, ills., 1,477-1,484. 
Thatched roofing, ills., 1,125-1,132. 
Threshold, ills., 1,198, 1,199. 
Tile floor piazza, ills., 1,389, 1,391. 
Tin roofing, ills., 1,135-1,141. 
shingles, ills., 1,111. 
Tongue and groove, flooring, ills., 1,336- 
15344, 3302: 
joint, stairs, ills., 1,302. 
Treads, 1,274, 1,294-1,297.. 
Trimmer, ills., 1,499. 
Trolley hanger, ills., 1,212. . 


y 


Umbrella roof cornice, ills., 1,152. 
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Valleys, roofing, ills., 1,094, 1,113-1,115, 
1,131. 

Veneered doors, ills., 1,195, 1,197. 

Verge board, ills., 1,125-1,127. 


W 


Walls and ceilings, 1,361-1,386. 
coping joints, ills., 1,383. 
grounds, ills., 1,364, 1,365. 
lath, ills., 1,361-1,369. 


Walls and ceilings,—Ccntinued 
matched ceuings, 1,382. 
metal, ceilings, 1,383-1,385. 

lath, uls., 1,369, 1,370. 

paneling, ills., 1,374, 1,381. 
plaster, ills., 1.369. 
wall boards, 1,370-1,382. 

Wall string, 1,274. 

Walnut stain, mixing, 1,528. 

Water table, ills., 1,262. 

Wedge method flooring, ills., 1,339, 1,355. 
stringer, ils., 1,302. 

Well hole, 1,274. 

Whitney moctiser and tenoner, ills., 1,462, 

1,478. 

Winders, 1,274. 

Windows, 1,223-1,254. 
blinds, ills., 1,246-1,253. 
casement, ills., 1,243. 
casing, ills., 1,224-1,228. 
frame(s), ills., 1,224-1,233. 

painting, 1,516. 

glazing, ills., 1,238-1,240. 
locks, ills., 1,241, 1,242. 
measuring, ills., 1,225. 
parts of, ills., 1,224-1,231. 
sash, ills., 1,230-1,244. 
shutters, ills., 1,246-1,253. 
transoms, 1,244, 1,245, 

Wire lath, ills., 1,368. 

Wood, inside finish, 1,517, 1,526, 1,530. 
painting, 1,515, 1,517, 1,519, 1,52G— 

1,528. 

turning, ills., 1,433. 

Wood used for flooring, 1,357-1,359. 
lath, 1,362. 
mitre boxes, 1,163. 
shingles, 1,101. 
stringers, 1,292. 

Wounds, treatment, 1,539-1,541. 

Wreath, 1,274, 1,333. 


Y 


Yates ripping machine and surfacer, ills., 
1,412, 1,451. 


Rooting 1,089 





CHAPTER 47 


Roofing 


The term roofing as here used means the water proof covering 
placed on the rafters. It includes the supporting and fastening 
undersurface as the ribs or shingles, roof boards, etc., and the 
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Fic. 2,239.—Paper roofing J. Starting the work with the first sheet. 


outer or water proof covering as shingles or other roofing 


material. 
There are numerous forms of roofing. They may be classified: 
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Fic. 2,242.—Paper roofing 4. Nailing, showing completion of roofing ridge being put on. 
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Fics. 2,243 and 2,244.—Paper roofing 5. Laying roofing on roof too steep to work on without 


slipping. Lay the first sheet along the ridge, holding it in place with a few nails driven in 
upper edge about half inch from it. Be sure that it lays smooth and even, the end extending 
over edge of roof or gable end 1% in. if the end has been squared; if not, enough farther to 
admit of trimming it so that it will show 134 in. over the edge when nailed. Naila strip of 
2 Ain. joist over the roof boards 30 ins. from the lower edge of first sheet as shown and 
another 30 ins. below that; these are to stand or kneel upon when working and by moving 
them as the sheets are laid mechanics will not have to stand on the roofing. By this means 
there is no danger of tearing it. Unroll the second sheet, allowing it to rest against the 2 X 4 
in. joist, its upper edge temporarily overlapping the lower edge of first sheet 2 inches. Lift 
the upper edge of second sheet with one hand to drop it beneath the lower edge of first, and 
so on, thus reversing their positions and making the lap in the proper way to shed water as 
seen in fig. 2,244. Now lift lower edge of first sheet again and apply the cement as before 

Begin nailing at the middle of roof and work out to the ends. Place nails 2 ins. apart and 
avoid nailing in cracks, joints or knot holes. Continue laying as in fig. 2,245. Cement sur- 


face at end. 
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1. With respect to the material, as 


. Fibre 
Wood 
Metal 

. Slate 

Tile 

. Gravel, etc. 
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2. With respect to shape, as 


a. Plain 
b. Corrugated 
c. Thatched 
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Fic. 2,245.—Paper roofing 7. Cap being bent to cover ridge. 


Fibre Roofing.—A cheap form of roofing material is tar felt 
or other paper. Such material comes in rolls and is made in 
many varieties, some being surfaced with ground slate, etc. 
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Fic. 2,246.—Paper roofing 8. Method of splicing sheets when they do not reach the full 
length. Cut preferably on bevel so that water will run off the joint rather than along the 
joint. These laps should be 4 ins. for double nailing as shown. Note at the bottom edge 
of ends where turned down over and _ nailed into edge of deck or roof covering are cut so that 
there is a uniform line, no one end below another and an-equal width on all edges. It is 
important that this edge drop below the bottom of nailing edge about 34” so that water 
will drop clear of the wood finish and avoid the bad discoloration to paint by not running 
down over it. 
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Fic. 2,247.—Paper roofing 9. Method of laying gutters by laying a strip of roofing lengthwise 
of the gutters and bending to the shape desired. Never drive nails in the gutter. Overlap 
each sheet at least 6’ and cement between. These details require extra care in the work 





' The sheets on each side should 
overlap 6 ins. well and carefully cemented. Nails must not be driven in them or they will 


leak. 
| yg\ 
- {al 
mae 


WOODEN STRIP 


Fic. 2,248.—Paper roofing 70. Method of laying valleys. 
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Fic. 2,249.—Paper roofing 11. When against plumb walls, flashings should be made by 
bending the roofing up about 4 ins. and fitting it snugly in the angle. Cement turned-up part 
to wooden wall and cut a strip of roofing 12 ins. wide, fit it over the turned up edge as shown. 
Cement the upper part of this strip to the wall so that no water can get down behind it, and 
the lower part to the sheet where it over-laps, and fasten it in place with a strip of wood having 
its upper edge beveled, in brick work scrape the mortar out of a level joint about 1 in. deep 
and turn the upper edge of the paper into this open, or a “‘raggle’’ block joint and pack up 
with Portlandcement. However, it is always better to use tin, zinc or copper flashings := 
brick work. A better way is shown in fig. 2,250. 
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In laying, for best results a good under surface is necessary; 
do not use unseasoned lumber for this, as the heat will cause the 
boards to warp and split, eventually tearing the roofing. Tongue 
and grooved boards are best for the under surface, well nailed 
with 8d nails. 


Never try to pull a strip of roofing or sheathing paper after it is unrolled. 
Unroll it straight to start with. 
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| Fic. 2,250.—Paper roofing 12. Approved method of flashing over a wood strip of triangular 


section. Raggle block is a tile manufactured especially for this purpose. Flashing is turned 
into it, calked and cemented and cannot leak. This block can be laid in a brick as well as 
tile wall. 


When cutting for roofs that are very steep, it is best, and sometimes 
necessary to cut the material to the desired lengths, in the building on the 
floor. It can then be rerolled for convenience in carrying to the roof. The 
material should be cut to desired shape as it will not tear straight. Do not 
attempt to cut one length on top of another already laid. 


To insure uniform laps of proper parallel widths, mark roofing with a 
chalk line the same as laying shingles. 


In nailing on the paper use galvanized nails with a big head and short 
enough so as not to penetrate the under side of the board. . 


Never nail through a single sheet or through the middle between laps. 
Nails must be driven through cemented and other laps only. 
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WIDTH OF CHIMNEY 
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Fics. 2,251 to 2,253.—Paper roofing 
13. Flashing for chimneys, sky- 
lights, etc. Turn up the roofing, 
fitting it closely in the angles as in 
fig. 2,251, and cement it against 
the chimney, being careful not to 
tear it at the corners or crack it. 

Next cut a strip 12 ins. wide for 
each side of the chimney, making 
each strip 12 ins. longer than the 
side to be flashed, measuring along 
the slope of roof as shown in figs. 
2,252 and 2,253. 
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Fic. 2,254.—Paper roofing 14. Flashing for chimney on steep roof. Cut the strips to suit the 
angles and thus folded, fit them snugly around the chimney as shown, with ample overlaps 
at corners; and cement close to chimney and roofing which they overlap. A wood strip with 
its upper edge beveled must be nailed into the brick joints all around and well cement coated. 
Flashing of skylights is done in the same manner. There is no better method for temporary 
work, but for permanent construction metal flashings should be used and join the felt, rub- 
beroid, asphalt or canvas to it in the same manner as though of tar paper. 





% 










PCRARSXS OVER SPU 
XAERDSS BAD LAV 
> 


Fic. 2,255.—Paper roofing 15. Detail showing two inch lap and cement covering over nail 
head and laps. 


1,098 Roofing 





For good joints have lap wide enough for good nailing, cementing back 
two inches from exposed edges, and space nails two inches apart. 


If a nail be loose or has been driven into a crack or knothole, at once 
take. it out carefully lest it be overlooked and before the cement sets slip 
under the sheet a small piece of the roofing, coated on both sides with cement 
and nail around its edge; then coat with cement. 
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Fic. 2,256.—Laying canvas roofing. 


In closing and cementing lap do not apply the cement too thin and don’t 
skip any places in laps or behind flashings. Apply the cement with a fairly 


stiff brush. The accompanying cuts, figs. 2,239 to 2,255, show the various 
operations in laying paper roofing. 


Canvas Roofing.—This form of covering is extensively used 
for water proofing decks of excursion steam boats. 
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On a smooth deck it can be just as well laid without paper 
under it. It is made in weights from 12 to 18 ozs. per yard of 
27” wide. The 12 oz. is most generally used. 

Canvas can be obtained with a treatment of oil so that when 
laid it is ready for paint. However, it can just as well be 
treated after laid. 

There is a blue line woven in it about one inch from the edge. This is 


the distance of lap and a guide. Nail with l-inch galvanized or copper tacks 
(" apart. 


3 
A 
Before laying, it should be dampened, drawn evenly taut, raw edges con- 





Fic. 2,257.—Sectional plan of gravel roof. 


cealed and nailed. Many workmen first use a 75% oil paint for first coat 
and then paint as floors. 


Where the canvas 1s to be walked on, as on decks, its durability depends 
on frequent painting. 


One method of treating canvas after laying is to first give it 
a heavy coat of raw linseed oil which saturates. While wet 
sprinkle all over with calcined plaster of Paris and then with a 
stiff broom or scrubbing brush on a handle thoroughly brush it 
over uniformly, removing the superfluous plaster. This process 
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holds the canvas against contraction and expansion, increases 
wear resistance and makes the best base for paint. 


Gravel Roofing.—This form of roofing is used upon flat roofs. 
A good smooth undersurface to lay this roofing upon is necess- 
ary. There should be four thicknesses of roofing felt, laid with 
a lap of 2% of the width, starting with 14 of the first course 
of the second layer of felt at the eaves. 
All the layers except the first should be well mopped with pitch. The 
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Fic. 2,258.—Enlarged cross section of gravel roof showing construction. 
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first layer is laid dry so as not to cement it to the undersurface which, 
because of shrinkage of the roofing boards, might break the paper. The 
last layer should be nailed with 3¢d common nails, driven through tin discs 
about 30 inches apart. A thick coat of moderately hot pitch is then applied, 
over which is spread clean, well screened gravel, which, if laid in cold 
weather, should be thoroughly warmed. 


In flashing the felt is turned up from 4 to 6 inches and held to a brick wall 
by nails driven through wooden laths, or to wood with nails driven through 


8 ot tin, the whole being carefully bedded in thick pitch and thoroughly 
oped. 


Shingle Roofing.—For roof covering shingles are extensively 
used. They may be divided into three general classes: 1 


, 
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wood, 2, fibre, and 3, metal. Treating first of wooden 
shingles, the best are made from cypress, cedar, or red wood, 
cypress being the most durable; pine, cedar and red wood com- 
ing next in order. They are cut out with the saw regularly in 
the following sizes: 








Fic. 2,259.—Section of shingle roof illustrating the amount of shingle which may be exposed 
to weather as governed by the “‘/ap.” 


Stock Shingle Sizes 
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They usually come in bundles of approximately 250 in random 
widths from 214 to 12 or more inches, though they may be had 
cut to uniform widths. 

An important requirement in shingling is that each shingle 
should lap over the two courses below it, that is, there should 
always be the three layers of shingle at every point on the roof. 
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This requires that the amount of shingle exposed to weather, that is, the 
spacing of the courses should be less than }4 the length of the shingle. 
Thus in fig. 2,259, 514 inches is the maximum amount that 18 inch shingles 
can be laid to weather and have an adequate amount of lap. This is further 
shown in fig. 2,260. 


In case shingles be laid more than 4 of their length to weather there will 
be a space as MS in fig. 2,261, where only two layers of shingles will cover 
the roof, which is objectionable because, if the top shingle split above the 
edge of the shingle below, water will leak through. 


The following table gives the maximum spacing to weather 





Fics. 2,260 and 2,261.—Right and wrong way to lay shingles illustrating ap and no lap. 


for the various sizes of shingles for approximately 14 inch lap: 





Spacing of Shingles 
Length of shingle..._.... 16 18 20 24 
Exposure to weather..... 41% 5144 6% 7% 





Strictly speaking the amount of lap should be governed by the pitch of 
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the roof. The above table may be followed for roofs of moderate pitch; for 
roofs of small pitch more lap should be allowed and for steep pitch the lap 
may be reduced somewhat but it is not advisable to do so. The spacing in 
the above table may be regarded as the maximum for good construction. 


The following table shows the number of sq. ft. 1,000 or four 
bundles of shingles will cover for various exposures. 


Space Covered by 1,000 Shingles 


Exposure to weather. . 414 414 434 5 5% 6 
Area covered in sq. ft. 118 125 131 138 152 166 





STRAIGHT LINE 


BROKEN LINE 


Fic. 2,262.—Appearance of shingles laid with butts squared, tight joint and nailed under 
first butt. 


Fic. 2,263.—Appearance of shingles of promiscuous widths with log butts, laid to a line with 
closed joints. Most shingle butts touching a line. 


This table does not allow for waste on hip and valley roofs. See chapter 
on Estimating in Guide No. 3 for allowances. 


Shingles should not be laid too close together, for they will swell when wet, 
bulge and split. Seasoned shingles should not be laid with their edges 
nearer than 3% inches when laid by the American method. 


Great care must be used in nailing wide shingles; when they are over 8 
inches wide they should be split and laid as two shingles especially on roofs. 
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1. The straight edge 

2. The chalk line 

3. The gauge and hatchet 

The straight edge method is one of the oldest. At first any 
straight edge was used, and then the method was improved upon 
by using a straight edge having a width equal to the spacing 
‘to weather or distance between courses. 


| Fics. 2,266 to 2,268.—Various hatchets. Fig. 2,266, lathing hatchet; fig. 2,267, box maker’s 
| hatchet; fig. 2,268, ordinary or so called shingling hatchet. 


This eliminated measuring, it being only necessary to keep the lower edge 
flush with the lower edge of the course of shingles just laid, the upper edge 








of the straight edge then being in line for the next course. This is about 
the slowest method. 


The chalk line method consists in snapping a chalk line for 
each course, and to save time two lines may be snapped, mak- 
ing it possible to carry two courses at once because the second 
line could be seen through the spaces between the shingles. , 
This method is still extensively used. It is faster than the straight edge 


method but not as fast as the gauge and hatchet method. This method is 
extensively used in the Western states. The hatchet used is either a lathing 
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i The hatchet 
b aker’s hatchet, as shown in figs. 2,266 and 2,267 ‘ atct 
set eas ae the manufacturer shown in fig. 2,268, and cailed a shingling © 


hatchet, should never be used. 
Hatchet gauges to measure the space between courses are shown in figs. 





Fic. 2,269.—One method of nailing shingles. The starting course, d should be nailed in the 
second rib e. The distinctive character produced by this method is shown in this detail. a 
represents a shingle with flat grain laid the right side up. If it were turned over the water 
would run against the grain, as at 6 producing earlier decay. c and d show nearer edge 
grain which may well be laid either side up. However, it is well to observe in laying sawed 
shingles that there is a right and a wrong side. Here again observe that the shingles overhang 
the eaves and at the sides. 
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2,270 to 2,273. The gauge is set at a distance from the end equal to the 
exposure. 


There are various theories as to the best method of nailing 
shingles: Some say nail near the butt, others near the thin end. 


In the first instance the shingle is much more securely nailed but the sec- 
ond method, by not holding the butts down so firmly, leaves a so-called 
“breathing space’’ between layers, allowing ventilation and quicker drying. 


As to nails, only galvanized nails should be used. Fig. 2,274 shows 
right and wrong methods of nailing. 





Fics. 2,270 to 2,273.—Hatchet gauges. Fig. 2,271, adjustable gauge; fig. 2,270, hatchet with 
adjustable gauge in place; figs. 2,272 and 2,273, hatchet with fixed gauge in place and view 


of fixed gauge. 


Hips.—The hip is less liable to leak than any other part of 
the roof as the water runs away from it. However, since it is 
so prominent, the work should be well done. 

There are several methods of shingling hips. 
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Fic. 2,274.—Right and wrong way to drive a cut nail. 





BEST METHOD OF WOVEN HIP, 
ILLUSTRATES CUT OF SHINGLE, 


By Fics. 2,275 and 2,276.—Shape of shingle as cut for hip and 
M general appearance of shingled hip. 
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Fig. 2,276 shows general appearance of a shingled hip. The 
ends of the shingles are sawed at an angle along the line MS, 
so that they will be in line with the other shingles. 





wk 


Fic. 2,277.—Hip shingling. After the courses 1 and 2 are laid, the top corners over the hip 
are trimmed off with:a sharp shingling hatchet kept keen for that purpose and shingle 3 
with the butt cut (see fig. 2,275) so as to continue the straight line of courses and again on the 
dotted line 4, so that shingle a, of the second course squares against it and so on from side to 
side, each alternately lapping the other at the hip joint. 5 and 6 show the less attractive 
way by laying the courses leaving the butts square. The sole reason for cutting them is for 
looks and the ultimate result is well worth more than the difference in labor. Able mechanics 
fail to see, or neglect this important acquisition to the hip roof. It is sometimes made to look 
very clumsy by laying this, so called Boston ridge on top of the finished roof. It is only a 
makeshift and should never be done. 


Fig. 2,277 shows two methods of cutting shingle butts for 
hips and described under the illustration. 
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For best construction tin shingles should be laid under the 
hip shingles, as shown in figs. 2,280 and 2,281. These tin 
shingles should correspond in shape to that of hip shingles; 
they should be at least 7 inches wide and large enough to reach 
well under the tin shingles of the course above, asatw. Ata, 
the tin shingles are laid so that the lower end will just be cov- 
ered by the hip shingle of the course above. 

















Fics. 2,278 and 2,279.—Half pitch hip without ridge; method avoiding short grain. What is 
the first course at the eaves is the second course on the hip, producing a curve upward witha 
pergoda effect. It is readily seen in the drawing how this is done. 1, 2 and 3 show, by a 
dotted line how pleasing the effect would be if the butts were not cut, creating a saw tooth, 
rustic appearance. Or how one pattern would cut all the butts. In either case only a slight 
tapering of about 4 shingles to the course witha hatchet to fit the radius, is all that remains 


to be done to produce an uncommon and pleasing roof. If the shingl ing b 
done it cannot leak. % Se te 


This method is not so serviceable as that shown at 3, fig. 2,281, as the 
short grain of the hip shingles at Z (fig. 2,280) will in time split off, and the 
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Fics. 2,280 and 2,281.—Method of laying tin shingles in hip shingling. 
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nd of the it fits against ate, 
between the back side of the hip shingle d, and the face side of b, unless the upper shingle 1s 
nailed down toa joint. The hip joint may be mitred as at e, or lapped as at f. 
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Fic. 2,283.—General appearance of ““Boston hip” from side, showing that after shingle 1 of 
the woven hip, with the butts cut to line with the shingle courses to the apex is laid flush 
with the two under or first courses, shingle 2 may be laid enough lower as at a, for its top 
axis (edge) to line with that of the rest of the course. Sometimes when a roof is seen at 
angle much lower than the average, that is the house is somewhat elevated, it is an improve- 
ment to its looks to increase the distance down at 4, or they may all be laid as 1 and 3 
Shingle 3, is uncovered at the top to show how it is cut to join the succeeding course as at 
b. There is no objection to the difference in thickness. 
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Fics. 2,284 and 2,285 —Continuous shingling for hip and enlarged view 
of filler. Thereis, as shown, a reverse taper on the shingles narrowing 
them at the top. The two erectors or fillers bb, are cut to the required 
shape. Unless the pitch be under 4 to 12 it will not leak if the dis- 
tance to weather be not increased. 


Roofing 1,113 





hip be destroyed, though the former makes the better looking hip when 
first laid. At 6, fig. 2,281, the tin shingles are laid over the hip shingles 
flush with the lower edge of each course; this protects the short grain. 


Valleys.—In shingling a valley, first a strip of tin, lead, zinc 





Fics. 2,286 and 2,287.—Detail of hip without ridge showing two ways of cutting and method 
of nailing. In fig. 2,286, the point of the shingles as at e, curl up and often split off producing 
a ragged unsightly line against the sky, causing leaks. With proper precautions this can be 
largely avoided. First a good heart seasoned shingle must be used, those to be cut selected 
for grain that will favor its length at the acute angle e, they must be nailed right with small 
headed nails which must not be driven in until it draws and at the points indicated so that at 
the butt the contraction and expansion will not be hindered. The dotted lines, fig. 2,287, 
show the whole shingle and indicates how that the parts a and b, maybe taken off and leave 
the short grain at c, in which case the butt nail may be nearer the center, and should a piece 
of the point at c, come off it will not be near as noticeable. Again a and b, may be left on 
and the whole shingle laid with the point a, dropping below the course making the short grain 
on the point of the next shingle at f. This shingle having but one cut, is left with the grain 
longer at f, than atc, where there are two cuts. Again the shingle may have the part 6, 
taken off only and laid with the point a, left on. By this method there will be no short 
grain corner to split off. When a method has been decided upon, the shingles for hip can be 
selected and sawed several at a fime in bunches. 


or copper ordinarily 20 inches wide is laid in the valley. Fig. 
2,288 illustrates an open type valley. 
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Here the dotted lines show the tin or other material used as flashing under 
theshingles. Ifthe pitch be above 30° then a width of 16 inches is sufficient, 
if flatter, widen in proportion. Ina long valley its width between shingles 
should increase in width from top to bottom about 1 inch, and at the top 
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Fic. 2,288.—General appearance of shingled valley showing tin flashing. If tin be used for the 
flashing it must be painted and dry on the under side before laid and should have a second 
coat on the top and dry before shingles are laid. A good method of applying the paint is 
to dip the shingles; this applies the paint quickly to both sides in one operation. Allow the 
paint to dry thoroughly and be careful not to scratch the paint in laying the tin and shingling. 


2 inches is ample width. It is to prevent ice or objects wedging when slip- 
ping down. It is seen that the shingles taper to the butt, the reverse of the 
hip, and need no reinforcing, as the thin edge is held and protected from 
splitting off by the shingle above it. Care must always be taken to nail the 
shingle nearest the valley as far from it as practical by placing the nail 
higher up. 
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It is seen in fig. 2,294 that the shingles are nailed on a solid deck, and in 
fig. 2,269 on shingle lath or ribs which requires that 7%-inch boards shall 
be laid in the valley wide enough for the tin to lay on solid its*full width. 
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Fic. 2,289.—€ontinuous shingling for valley with large valley filler and wtthout flashing. The 
filler is made to fit the pitch of valley by ripping the two back edges of a board as shown, in 
this case the dimensions are to fit a valley where the pitch is 7 to 12 (30°). When placed 
in the valley it provides a surface that can be readily shingled over by using say 4 to 5’. 
shingles, tapering them toward the butt so that they will conform to the radius and meet at 
the top ends. When done thus, with joints properly broken it will make a perfectly tight 
job and when understood develops that it is easy and simple to do with the added cost much 
less in proportion to the improved looks, and permanency of the job. 


Shingles should not be laid in a vailey beyond the place 
where those of the course above will meet them. 
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Fics. 2,290 and 2,291.—Least expensive safe valley without flashing. First a filler a, is beveled 
into the valley. Starting the first course which is double, shingles 6, are beveled into the 
valley, then a shingle enough wider c, has the under side corners taken off until it fits down 
on dandb. In the second course e, chamfers on f, etc. 
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Fics. 2,292 and 2,293.—Enlarged section of valley filler and section through continuously shin- 
gled valley showing filler in position. 
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For instance, course c, need not be continued beyond d, where it meets 
the course above. This leaves a triangular space, def, in which the shingles 
do not lie closely against the tin, but which allows the air to enter under the 
| valley shingles of course g, thus assisting the shingles in drying out, and 
requiring less number of nails to be driven through the tin especially near 
the water zone. 





Flashing.—By definition flashing is the process of making a 








Fic. 2,294.—Flashing and counter flashing chimney located in one side of the roof. 


joint water tight by fitting tin, lead, zinc or other material in such 
a way as to prevent the water penetrating the joint. 
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On every roof that has valleys, dormer windows, chimneys or 
other projections, joints occur which require flashing. 
In the case of chimneys or other brick work strips of flashing material 
(tin, zinc, etc.) is inserted into a “raked out joint” about 114 inches deep 
into the joints of the brick work on the pitch of the roof. 
If built in they are not to be turned down until other pieces are laid flat 








Fic. 2,295.—Bridge on upper side of chimney when coming out of side ot roof. 


on the roof so that those in the wall or chimney (counter flashing) overlap in 
every way as seen in figs. 2,294 and 2,295. 

When the shingles, slates or other roof coverings are all on, these counter 
flashings are turned down and their seams or edges soldered tightly together 
all around the chimneys, so as to exclude all dampness and be air tight. 


Fig. 2,295 shows how a bridge or ridge is built against the upper (back) 
side of the chimney to shed the water in both directions as at A. This is 
covered by durable metal, turned up against the chimney and counter 
flashed as shown and out on the roof far enough to be lapped by two courses 
of shingles. 





Fics. 2,296 and 2,297.—*‘Raggle”’ or flashing block showing flashing inserted in groove, and 
view how laid in brick work. The groove is sealed with cement, or calked and sealed with 
any plastic material, as the case may require. It shows also how that a metal counter may 
be sealed in with it if desired. It may be used in chimneys as well as in wall breasts where it 


saves continuing flashing or roofing up to and under coping. 
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SSS OS ww Fic. 2,298.—Two methods of flashing a dormer 
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window, or at the junction of shingles and clap- 
boards. At L, the flashing is placed under the 
shingles; this is not as good for durability as the 


method shown at F, where the flashing is bent over the shingles. 
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Artificial Shingles.—There are numerous kinds of substitutes 
for wooden shingles. These consist usually of a fibre board 
impregnated with tar 
or other material and 
coated with a layer of 
ground slate. Figs. 
2,299 to 3,001 show 
the method of Jaying 
these shingles cut to 
various shapes. 








FLASHING 


SA \Y : 











Fic. 3,003.—Skylight flash- 
ing. The sheet metal is : = SS 
fitted as shown, bedded in white lead and securely 

nailed. A cricket or saddle is provided at the upper 
end simi.arly as with chimneys located on one side 


of the roof. : 


Wy 











Fic. 3,004—Method of laying Ambler 
asbestos corrugated roofing 2. Expan- 
sion joint. By slagging, joists as 
shown a tight roof is secured. The ex- 
pansive joists are reclining on roofs of 
considerable length. 

Va ae x 

Lapwsion xuNT “B” 
It is best to lay all the patterns on a sheathed deck, over roofing paper as 

seen, but this pattern may be laid on ribs, without paper, 6 inches to the 

weather if the most popular size, 816 is used and will insure a tight job 
if the directions with and for laying them be followed. 


For every two nails to a shingle fastening them to the roof there is one 
inverted copper nail that binds the extremity to the course beneath so 
that they must lay close 
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There are also flexible asphalt shingles, mostly made in 
8”<13” size. They are covered on the face with crushed 
slate taken from slate quarries. Red, green, gray, black, &c. 
They must be laid on sheathing 14” apart and 4” to the 
weather, with a zinc coated nail having a large flat head 
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Fics. 3,008 to 3,013.—Details of ridge roofin vi i i i 
3; ,01: s g showing method of 1 h 
various types of ridge roofing or “ridge roll.”’ a oe 
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They can be laid continuous over valleys and hips to a level 
line without break. No flashings are required. In fitting, 
they are readily cut by heavy shears or a tinsmith’s snips. 
Their longevity is not determined. Those longest in use 
show no signs of depreciation. 

This same material is made up in what is called strip 
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Fic. 3,014.—Thatched roofing 1. 
Typical roofing framing plan. 


shingling, several shingles in one strip, so cut as to represent 
separate shingles after laid. It is also made in roll lengths 
for covering old shingle roofs, on this the shingle is marked 
off instead of cut by scraping off the top dressing and showing 
a black line. 


NOTE.—The instructions on thatched roofing as shown in the accompanying cuts are given 
by the Creo-dipt Co., specialists on thatched roofs. 
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Slate Shingles.—Roofs of natural slate are usually laid by 
professional roofers who make that a specialty. However, 
sometimes citcumstances or conditions may place this responsi- 
bility upon the contractor or carpenter and he should equip 
himself with few simple tools necessary and learn that slate is 
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Fic. 3,015.—Thatched roofing 2. Section end of ridge. To obtain the best results for the roll 
of the gables, the furring should project well beyond the verge board at the apex and this 
projection should be gradually reduced toward the eaves. The drop from the ridge to the 


verge board should start three or four feet back from the face of the verge board and curve 
down gradually, 


better laid on a sheathed rather than ribbed roof. That it is 
best not to recommend it on a roof of wooden houses where there 


NOTE.—Slate is quarried principally in Vermont and Pennsylvania, black slate coming 
from the latter state almost exclusively, while sea green, purple, variegated and red can all be 
secured in Vermont. All sizes are cut in width just one-half their length. The size 11 X22 can 
be used almost exclusively as it is not too large for a dwelling and can be laid almost as fast as 
12 X24 on a barn. 
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is a chance for vibra- 
tion, for it readily 
cracks off the shingle 
if nailed tight or ce- 
mented. 
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Fic. 3,016.—Thatched roofing 3. Typical ridge section. 
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Fic. 3,017.—Thatched roofing 4. Typical rake section. The radius of the roll on the rake 
should never be less than 10’’. The blocking projects well beyond the verge at the ridge 
and decreases toward the eaves. 
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Valleys should be laid, open, but may be closed by using regular flashings 
and slaters’ cement, the same as at the hips. 


Up to 16 feet rafter lengths the roof framing for shingles is ample with tke 
additional strength provided by the sheathing for slate. 
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This type of gutter 
a recommended as 
tL does not hide 
the rounded 
eaves. 
Fic. 3,018.—Thatched roofing 5. Typical eaves section. Shingle laths 1’ ){ 2” are laid in 
usual manner except on gable ends, hips and valleys. On gable ends laths run parallel to 
rafters. On hips and valleys the laths run from eaves to ridge. Furring. All rafters are 


furred from 4” to 6” at the center diminishing to nothing at the i ivi 
roof a slightly convex surface. : meh a Ad lab as 


‘Oftentimes insufficient nailing of roof boards allow them to w i 
aI : : arp, raise 
the joints of shingles and sometimes break them. A slate roof shows every 
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imperfection after itislaid. It may be laid as flat as a quarter pitch and be 
tight. Snow sliding off a roof and falling to one below always breaks the 
slate and causes leaks. 


Approaching the ridge, courses may be varied in distance (shorter) to 
weather to make them come out right. If the starting course be over a 
gutter it should have a cant strip about 3¢ inch thick placed under it. 
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Fic. 3,019.—Thatched roofing 6. Typical roof framing perspective. As shown each rafter 
is furred. This is to give a general rounded effect to the roof, but there are some very 
excellent examples of thatched roof houses where this furring has been omitted and just 
straight rafters, rounded at the ridges and eaves, used. This will eliminate a great deal of 
expense and still permit of a very beautiful thatched effect. 


Single nailing and double nailing is an important point in 


slating. 


There is no doubt that a double nailed slate is more securely fixed than 
one with a single nail, but the difficulty of repairing a double nailed slated 
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roof has caused many to pause before adopting this method. On the other 


hand, a single nailed roof can b 
simply turning round the slates imm 


be easily repaired at any damaged part by 
ediately above, taking out the broken 
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¥ic. 3,020.—Thatched roofing 6. Typical roof framing perspective. 
Fic. 3,021.—Thatched roofing 7. Typical bull nose. 
Fic. 3,022.—Thatched roofing 8. Elevation of gable end. 


part, replacing with a new slate and turning those disturbed into their 
original place. 


Repair of Slate Roofs.—When slate roofs are damaged by 
falling chimneys or other accidents they can be repaired so as 
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to be tight and durable. First the roof is cleared of all cracked 
or broken pieces. Nails of the top row may be cut with the 
slater’s ripper, slate pulled out, thus exposing the nail heads 
of the next row, going on down the roof as far as necessary. 
When the roof is clean, as in fig. 3,030, commence at the bot- 
tom and lay up in the ordinary way until good slate is reached, 
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Fic. 3,023.—Thatched roofing 9: Typical hip section. 
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Fic. 3,024.—Thatched roofing 10. Typical valley section. 





Fics. 3,025 and 3,026.—Thatched roofing 11. Right and wrong method of laying. The butts 
of Creo-Dipt shingles are sawed into numerous patterns, so all that is necessary is to lay 
shingles that their butts produce continuous wavy lines whose crests and hollows vary m 
height with a maximum of not more than 5” and a minimum of not less than 1” to the 
weather. The best effect is gained when wave crests and hollows come more or less on a 
diagonal axis (see above) and not ona vertical axis as shown in fig. 3,026. 





Fics.3,027 and 3,028. 
—Thatched roofing 
12. Methods of 
bending. Shingles 
can be furnished 
bent with the 
grainas in fig.3,028 
to any radius but 
with minimum ra- 
dius 10’, and are 
somewhat flexible 
they can be used 
with almost any ra- 
dius. The above 
type shingle is used 

1 tolay along the rake 
/ (fig. 3,017), in the 

] Cor be valleys (fig. 3,024), and for top course on ridge and 

MATO hips, when laid according to Boston method. 
ot Q fe be rt Zo Nails. Zinc, zinc-coated or copper shingle nails ex- 
yv : cept where noted to the contrary. Shingles can be 

10 Togus. furnished bent across the grain as in fig. 3,027, 

to any radius but with minimum radius 20’. This 
type is used on the rounding of the eaves, as in fig. 
3,018, and on the rounding ofridge and hips except 
top course (figs. 3,016 and 3,023). Shingles 16’ long, random widths, extra clear are recom- 
mended for use on thatched roofs. They are furnished already stained with any color desired. 
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as will be noted in fig. 3,030. Nail the last row close up to the 
butts a course above, as shown by dots in fig. 3,031, and cover 
nail heads with putty, or, better yet, make a cement as follows, 
as it has been used for years with best results: 
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Fic. 3,030.—Broken slate removed for repairs. 


Thin oxide of iron to a dry paste with coal tar. Thin this to the consis- 


tency of putty with boiled linseed oil. 


Leaks have been stopped in the bottom seam of large water tank 
this combination used continually where needed. 


s with 
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When a leak occurs in the body of a roof and its precise location cannot be 
determined, strips of well painted roofing tin may be slipped under the slate 
reaching from the bottom to nails a course above. Apply these strips 5 to 6 
inches wide under the seam for a considerable area, and they will probably 
stop the leak. 

In renewing roof gutters remove the second or third row of slate with rip- 
per and proceed the same as for repair work, valleys in like manner. 


Wooden Shingle Roof Repairs.—The short life of wooden 
shingles necessitates frequent repairs. The repairing may be 
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Fic. 3,031.—Nail through slate at top finish. 


done in two ways: temporary or makeshift repairs, or perma- 
nent repairs. 

Temporary repairing is done by either inserting tin flashing 
under the shingle joints or splits where the leak has been found. 
The flashing should be long enough to reach the nailing of the 
course above, or pushing thin shingles in the same place. The 
latter leaves a rough looking job as the shingles reach below the 
courses and look rough and bunchy. 

The better and permanent way is to take out all the bad 
shingles and nails by use of an instrument specially made for 
that purpose, as shown in fig. 3,033. 
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It reaches up under the shingle and with a nail cutting edge hooks over 
the nail and is then drawn down and the nail cut off by a blow with the ham- 
mer on alugatitsextremity. By this means only the shingles to be replaced 
need be removed. And the last course will go to place under the old with 
nail obstruction. It is often possible to find old weathered shingles for this 
purpose, thus avoiding unsightly new patches. 


Tin roofing.—Tin for roofing is extensively used. Under no 





Fic. 3,032.—Shingle repair cutter. L, F, cutting edges. The length of the tool is from 24 
to 30 ins. 





Fic. 3,033.—Method of using the nail cutting tool. The long thin blade is thrust under the 
shingle and the surface of shingle B, explored until the cutting edge engages with the nail. 
The latter is cut by a few sharp blows as shown, allowing the old shingle B to be removed. 
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circumstances should tin on steel plate be used. Unless the 
plates be of genuine iron it is advisable to use some other form 
of roofing. 

The following instructions on how to lay a tin roof are in 
accordance with the standard working specifications adopted by 
the National Association of Sheet Metal Contractors. 





Fic. 3,034.—Flat seam tin roofing. Sheets of tin put together in long lengths, with edges 
turned ready to lay on the roof. 


Fic. 3,035.— Flat seam ttn 
roofing 1. Method of fastening 
the tin to the roof, cleat in 
position. The adjoining sheet 
is hooked over this and the 
seam hammered down and 
soldered, locking the cleat 
firmly into the seam. One 
end of the cleat is turned over 
the nail heads to prevent 
them scratching the under 
side of the tin. 





Slope of Roof.—lIf the tin be laid flat seam or flat lock, the roof should 
have an incline of one-half inch or more to the foot. If laid standing seam, 
an incline of not less than two inches to the foot. Of course, good tin is con- 
stantly being used with entire success on roofs of less pitch than this, some 
of them almost flat, but a good pitch is desirable to prevent any accumula- 
tion of water and dirt in shallow puddles. Gutters, valleys, etc., should 
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have sufficient incline to prevent water standing in them or backing up in 
any case far enough to reach standing seams. 


Tongue and groove sheathing boards are recommended, of well-seasoned 
dry lumber, narrow widths preferred, free from holes, and of even thickness. 


- A new tin roof should never be laid over old tin, rotten shingles, or tar 
roofs. 


Sheathing paper is not necessary where the boards are laid as specified 
above. Ifsteam, fumes or gases be likely to reach the under side of the tin, 





Fic. 3,036.—Flat seam tin roofing 2. Sheets in position before seam 1s hammered down and 


soldered. One cleat is shown (magnified), with faint lines indicating the various folds of 
tin in the seam. 


use some good water proof sheathing paper suchas black Neponset. Never 
use tar paper. 


Seams should be made as shown in the accompanying illustrations. No 
nails should be driven through the sheets. 


Flat Seam Tin Roojing.—When the sheets are laid singly, they should 
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be fastened to the sheathing boards by cleats (see fig. 3,037), using three to 
each sheet, two on the long side and one on the short side. Two 1-inch 
barbed wire nails to each cleat. 


If the tin be put on in rolls the sheets should be made up into long lengths 
in the shop, the cross seams locked together and well soaked with solder. 





Fic. 3,038.—Flat seam tin roofing 3. Appearance of finished f. Ed 
the flat seams. mished roor. ges cut away to shew 
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The sheets should be edged 14 inch, fastened to the roof with cleats spaced 
8 inches apart, cleats locked into the seam and fastened to the roof with two 
l-inch barbed wire nails to each cleat, as in figs. 3,034 to 3,038. 


Standing Seam Tin Roofing.—The sheets should be put together in 
long lengths in the shop, the cross seams locked together and well soaked 
with solder. The sheets should be applied to the roof the narrow way, fas- 





Fic. 3,039.—Standing seam tin roofing 7. First operation: adjoining sheets turned up at right 
angles with cleat installed. 





Fic. 3,040.—Standing seam tin roofing 2. Second operation: projecting edge turned over. 
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tened with cleats spaced one foot apart. One edge of the course is turned up 
11{ inches at a right angle, and the cleats are installed, as in fig. 3,039. 


The adjoining edge of the next course is turned up 114 inches, and these 
edges locked together, as in fig. 3,040, turned over, as in fig. 3,041, and the 
seam flattened to a rounded edge, as in figs.3,042and3,043. Valleys and 
gutters should be formed with flat seams, applying the sheets the narrow 
way. 


In soldering use nothing but rosin as a flux. The solder should be well 
sweated into all seams and joints. The tin should be painted one coat on the 





Fics. 3,042 and 3,043.—Standing seam tin roofing 4. Fourth operation: Standing seam com- 


ales showing cleat in position Thickness of seam magnified to show the folds of the 
metal. 
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under side before it is laid on the roof. After laying, the upper surface 
should be immediately cleaned of rosin and dirt and painted. Apply a sec- 
ond coat two weeks after the first coat; the third coat a year after. 


Zinc Shingle Roofing.—These shingles, as claimed by the 
Illinois Zinc Co., the makers, can be safely laid on roofs having 





Fic. 3,043.—Standing seam tin roofing 5. Appearance of finished roof with one seam unfin- 
ished to show application of cleats; thickness of sheets and joints exaggerated in the latter. 


a pitch of five inches or more to the foot, or any roof where wood 
or slate shingles can be used. The following instructions in the 
text and accompanying illustrations are given by the manufac- 
turer. 
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Sheathing.—The sheathing under shingles should be free from sap, 
rosin or other defects, which will tend to shorten the life of the roof. We 
recommend square edge sheathing boards, either rough or dressed. 

If dressed and matched stock be used, care should be taken that they ‘be 
not driven up tight, so as to prevent warping and buckling at the joint, 
either before or after the shingles are laid. Do not lay shingles over wet 
sheathing. If yellow pine sheathing be used, it should be covered with plain 
unsized or oiled building paper. Do not use tarred or rosin sized paper of 
any description. 
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Fic. 3,044.—Laying zinc shingles 7. Zinc shingles are laid from left to right. After roof is 
prepared with zinc starting strip on all eaves and gables and with zinc valleys in place, begin 
at the lower left hand corner to lay the first row of shingles. The first shingle is cut to extend 
over the starting strip of the gable about 34’’, with lower edge of shingle about 34’’ above 
edge of starting strip of eave. The shingle is then nailed with one zinc clad nail in hole 
punched in the lower right hand corner. If lower hole come over crack in sheathing, use 
hole above it. 


Sheathing paper is always worth more than what it costs, and it is desir- 
able on any roof. 


Nails.—Use the nails furnished with the shingles as they have been found 
to be the most satisfactory for the purpose. There is but one nail to each 
shingle, which should be driven up tight through nail hole provided in shingle 
in lower right hand corner. If this hole come over a crack in sheathing, 
nail above it. The half shingle at right hand eave should have nail driven 
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eae the shingle at upper left hand corner but not through the under 
shingle. 


Each shingle or one-half shingle should contain but one nail to hold in 
place, except those formed at hip joints; when these are cut on a diagonal 
and bent over the hip, an additional nail is necessary to hold ‘in place. 


Starting Strip.—Place starting strip on all eaves, gables, etc., butting 
ends together securely, nailing same to sheathing with zinc clad nails sup- 
plied with shingles, spacing nails about 8 inches apart. 


ENN SAN DUANE Ca TOT CUUT TTL CT TURKU GLAUCOMA ASTON CATION T 
army Se! BEND UP LUG BY PRESSING DOWN 
ON SHINGLE AND SHOVE INTO PLACE. 





Fic. 3,045.—Laying zinc shingles 2. The next shingle is kaid by slipping the projecting lug 
on lower left hand corner of shingle under the lower right hand corner of first shingle and 
bringing in position, with butt of shingle on line with the butt of the first shingle. The left 
hand edge of second shingle should fit snugly in the gutter of the first shingle and lay flat 
on the roof sheathing. 


If ordinary gutter hangers are to be used they should be nailed in place 
when eave piece is laid. 


Valleys.—Place all formed valley sheets, if purchased with the shingles, 
where required, nailing sheets with zinc clad nails at the top, lapping sheets 
at least 6 inches. Sheets are formed narrow at the lower end to slide into 
upper end of lower section. 


Do not solder sheets together. 


1,144 











PMU vereg rn eV Wy te ve ae oe) SE mL ae aaa PCLT DTTC 





SNSGeARNSHAUSASAASTSSVANGSSLGNSERISESSNQANNN ADEN NSNANRGNN TULA ONT RONEN SAURAN ANNU NNUUMUATDNANAN ASUS VEC RULED AAU UALNCUETATE ALLAH ALENT 





Fic. 3,046.—Laying zinc shingles 3. Second shingle is now nailed at the bottom as before. 
This holds the first shingle securely in place so that the left hand edge of first shingle, which 
projects over the starting strip, may be bent down over the starting strip of the gable to make 
a finished edge. If starting at a hip, bend first shingle over hip and nail. After second shingle 
is nailed in position proceed as before for rest of row. 


Fic. 3,047. — Lay- 
UPPER SHINGLE MUST : —_. sina ing zinc shingles 
NOT OVERLAP THE RIB Z 


ra) f 4, Thenext course 
ON LOWER SHINGLE A= Le of shingles is laid 


the same as the 
first, using a cut 
WHE NAIL MUST half shingle to 
PENETRATE ONE start with. This 
SHINGLE ONLY new course should 
be lapped over 
the lower course, 
so that the lower 
edge of the upper 
course covers the 
bottoms or inden- 
tations of the 
lower course just 
above the raised 
ribon eachshingle 
Use the raised rib 
n as a guide for lay- 
S20 eR et seat ee eee, mires lS Pp ing. This7ib, how- 
WUT ATTN STRATA ATTN ATTTNT TTT ever, should not be 
Ps is covered by the 

shingle above it. 
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: Care should be taken that valley sheets lay smoothly in place. Lower 
end of sheets should be extended over starting strip at eaves, to be bent 


under after shingles are laid. Valley is supplied in lengths of 48 inches 
formed. 





Hips.—lf hip frame has not been built up to permit a flashing of shingles 
against it, then snip edge of shingle to a flat position and lap over the hip 
joint and nail in place. Use same method on opposite side of hip, lapping 
| edge of shingle over the joint. Then apply hip cap the same as explained 
| under ridge, fig. 3,049. 





be cut to line of valley sheets so that when they are in position the edge of shingle will project 
about 34" over rib of valley. After shingle is in position, the projecting edge should be bent 
under rib of valley sheet. Where necessary at valleys, the shingle may be nailed at the top 
to hold in position. 


Flashing.—The shingle can be snipped and easily flashed to dormers, 
chimneys, etc., by bending shingle up and counterflashing, or by using 
special flashing strips. 


Don’t use solder. If these instructions be followed, solder is not required. 
Don’t expose nails or nail through ridge strip 


Don’t use any other metal in contact with zinc. Always use zinc against 
zinc to obtain best results, 
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Don’t use any less care with this roof than with any other good roof. 
Don’t nail through two shingles at any place. 


Fic. 3,049. — Lay- 
ing zinc shingles 
6. Ridge. The 
formed ridge cap 
is furnished in 3 
ft. lengths with 
anexpansion joint 
or lap of 3 ins. 
The under lap not 
exposed to the 
weather should be 
nailed in place 
after the ridgecap 
has been slipped 
under the small 
zinc lugs. The 
lugs are furnished 
withtheridge cap 
and should be 
nailed over and 
through the 
shingle at ridge, 
with lower end 
projecting toward eave the proper distance from center line of ridge to hook into and to 
hold ridge cap in place. There should be three of these lugs on each side of the ridge to 
each section of ridge cap. 








NOTE.—Physical Properties of Zinc. Sheet zinc has practically no magnetic qualities, 
being classed as a diamagnetic substance. The following is a summary of tests on zine: Zinc, 
either rolled or cast, has no well-defined yield point and its elastic limit is very low. Zinc 
possesses a relatively high degree of plasticity. The ultimate strength of rolled zinc plate 
(thicker than .05 inch) is about 21,000 Ibs. per square inch. The electrical conductivity of zinc 
is 25.6 to 29.9 according to determinations of several observers, and its thermal conductivity 
28.1 compared in both cases with silver as 100. Zinc melts at acomparatively low temperature, 
its melting point being 419 degrees C.; it boils at 950 deg. C., the vapor burning in air with a 
characteristic brilliant bluish green flame. According to Ingalls, zinc burns in the air at a tem- 
perature as low as 500 deg. C. When it passes from cold solid to the molten condition zinc 
increases in volume 11.1 per cent. It contracts but slightly on cooling from the molten stage, 
and is thus well adapted for castings. The ductility of rolled zinc is much less than that of mild 
steel and the ductility of zinc plates with the grain is greater than the ductility across the grain. 
Zinc responds very little to hardening or annealing treatments. The coefficient of expansion of 
zinc is .000029 per degree Centigrade. The expansion and contraction of zinc by heating and 
cooling is about 2.6 times that of iron and about 1.3 times of tin. Due to its fibrous structure, 
sheet zinc does not tend to crystallize or crack from vibration. Zinc is not affected in dry air 
at ordinary temperatures. In damp air it becomes coated with a very thing layer of hydrated 
basic zinc carbonate (due to carbon dioxide in the air), which layer is sufficiently dense to pro- 
tect the metal from any further atmospheric action; consequently, it is not necessary. under 
normal conditions to protect zinc with paint or other protective coatings. It is possible to braze 
or weld sheet zinc under very limited conditions, as the welded portion is of a coarse crystalline 
structure and easily fractured along the weld. Sheet zinc is more readily folded across the grain 
than with the grain and up to .05 inch thick will fold flat either across or with the grain, without 
cracking. Sheets of greater thickness will fold across the grain. 



































































































































Fics. 3,050 to 3,053.—Fittings for Illinois zinc shingles. A, starting piece; B, zinc valley; 
C, ridge and hip piece; D, ridge roll. 
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COMPARATIVE CHART 
Contrasting the features of Standard Roofing Materials 


TYPES 





| Apt to crack, chip, 
| work loose, or break 
at any time. 


Apt to crack, chip, 
work loose, or break 
at any time. 





UPKEEP COST 


| Reouire reoairs. 


Require repairs. 


0) 
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SHINGLES MADE FROM 
ASPHALT OR OTHER 
SUBSTITUTE MATERIALS 


Curl, warp and work loose in 


Require repairs and replace- 
ments. 





ARTISTIC 
APPEARANCB 


Ordinary slate lies flat 
without a butt. Ar- 
| tistic slate very high in 
|} cost and not univer- 
sally applicable. 


Good artistic effects, 
but only suitable for 
certain types of build- 
ings. 





COLORS 


| A hard dull” gray 
except in expensive 
|| varieties. 


Pleasing color effects. 





PROTECTION 


Fire-safe. Not always 
weather - tight. No 
protection against 


|] lightning. 


Fire-safe. Not giways 
weather - tight. No 
protection Against 
lightning. 





STRUCTURAL 
FEATURES 


No special features. 


Difficult to lay, and 
hence expensive. 


No special features. 


Difficult to lay, and 
hence expensive. 


Lie flat without a butt. 
Warping destroys effect. 


Restricted in. colors. Color’ 
not always pleasing. 


Not always fire-safe. Not 
always weather-tight. No 
protection against lightning. 


Fairly easy to lay. Tne, 


pensive. 


WOODEN SHINGLES 


Curl, warp and work loose— 
average life 10 years. 


Require painting, staining, 
tepairing and replacements. 


Very artistic when weathered 
to right degree, but homely 
when new and when warping 
or patching takes place. 
Shabby when old. 


Beautiful when" properly. 
weathered, or can be painte¢ 
any desired color, 


Combustible. Not always 
weather-tight. No protecs 
hion against lightning, 


No epecial features. 


Must be fitted, marked, tee, 
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CHAPTER 48 


Cornice Work 


By definition, a cornice is a group of mouldings surmounting a 
wall; the projecting mouldings which crown the entablature in 
architecture, surmounting the frieze. 

The cornice or eave finish is undertaken after the house is 
boarded in and the roof covered, it being essential that the 
roofing be put on as soon as possible, not only to protect the 
house, but to allow the men to work during stormy weather 
upon partitions, rough floors, etc. 

In general there are two kinds of cornice. 

1. Open 

2. Closed 

Figs. 3,054 and 3,055 shows the open type which is simply an 
overhanging roof with the rafters exposed. 


In this section isshown a3 X5rafter end which, of course by reason of its 
being exposed, must be dressed (planed) and is often made with the ends cut 
to some design, or they may be plain. Any smaller would look too light 
for the size of ‘‘over-shot”’ which in this case is 3 ft., taken on a level line from 
the house. It does not follow that the rafter shall be so large. 


In many instances a 2X4 rafter is ample in this style if they be 
spaced 14 to 16 inches apart, so, not only for the economy in material, but 
for convenience of sawing, this rafter end is a separate piece made long 
enough to be securely spliced to the common rafter inside the plate line. 
These would have to be 4 feet long, and for hips and valleys six feet long. 


It also shows a spring at the start of roof but that is not in the rafter, it is 
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produced as at 1lin., fig. 3,054, and is seen to be very simple and easy to 
do and adds greatly to the appearance. The only added cost would be, if, 
as at a, an opening should be required opposite a window for the admission 
of sunlight, or if at another part of the roof the over shot should be shorter, 
then the moulding under the spring would have to conform, either by being 
curved and sprung or worked to the shape; ordinarily there would not be 
any returns on the pitch, then the moulding would mitre at angles and 
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Fics. 3,054 and 3,055.—Open cornice, or section of overhang to a hip (umbrella) roof with a 
spring at eaves, showing fascia outshoot. 


corners and continue on a level line as at 6, in fig. 3,055. It will be seen in 
this section that the top of window is capped by the fascia and that from it 
to a, is the line for the admission of light, or indicates the ordinary over- 
shot of roofs. 


C, shows how the fascia is continued byea cant board‘out between the 
rafters ona level held securely in place by nailings as indicated by strip back 
of it ie 2 is f age 5 securely nailed to the rafter and sheath- 
ing, materially strengthening the roof and greatly improving the s 
by closing (killing) the deep angle. es : ae oe 


Cornice Work 1,151 


If the job be a small one, with less over-hang or if the workman be building 
his own house he can select the best end of his 24 rafters, dress them and 
hand saw to any of the shapes shown, and indicated by dotted lines in figs. 
3,056 to3,058, leave them plainor beveled. In any case the feathersor rough 
edges usually left after the compass saw should be cleaned off. F igs. 3,057 
and 3,058 show the roof starting straight; in fig. 3,057, the ceiling extends 





Fics. 3,056 to 3,058.—Three types of open cornice. 


out over the moulding, in fig. 3,058 the shingles rest on the moulding. To 
any of these cornices may be fastened the conventional half round galvan- 
ized iron gutters, but one of the things sought to accomplish by the wide 
over-hang is doing away with the unsightly gutter. 
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The box cornice may be constructed in a variety of forms, with, and with- 
out gutter. One form of box cornice of frail construction is shown in fig. 
3,060. Here the outrigger or lookout is sawn out for gutter, and that its 
shape will accumulate a large load of snow and that it is unsightly, in that 
it hides so much of the roof in perspective and has no redeeming feature to 
commend its use; it is only shown to safeguard the novice against its use. 
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Fic. 3,059.—View of open cornice looking under umbrella roof and showing how rafters come 
through fascia at C. 


Fig. 3,061 shows a box cornice of better and more substantial construc- 
tion. With this type it should be noted that unless the fascia is very narrow 
and the ceiling high it may compel a shorter window than is desired, and 
prevent its reaching well up toward the ceiling for ventilation, as is the 
general practice when no other means of ventilation is provided for. 
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Fic. 3,060. —Box cornice of frail and objectionable construction. 
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Fic. 3,061.—Box cornice of better and more substantial construction than the design shown 
in fig. 3,060. 
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The half around metal gutter shown is to take the place of the built-on 
or ‘‘Philadelphia”’ gutter as an economy. Unless they are amply anchored 
and strapped the snow, if in a cold climate, sliding down the roof soon 
destroys them. Fig. 3,062 shows the gutter at the eaves where the same 
trouble will occur. 


Figs. 3,063 to 3,065 show how a gutter is built on top the roof above the 
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Fic. 3,062.—Cornice with exposed gutter subject to sliding snow which causes trouble. 
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shingles at a small cost. Board A, is set up at right angles to roof, of a 
depth sufficient to insure a fall from end to end, according to the distance 
water is to travel to reach leader, and the surface provided by pitch, and 
held in place by either a moulding or brackets. By placing it on top of 
shingles there is no need of flashing. the outside. If the gutter be built to 
a true line with but one inch of fall in fifty feet, and there can be no settle- 
ment, it is just as good as though it has 214 inches as shown in section. 
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Fics. 3,063 to 30,65.—‘‘Philadelphia” or flush gutter on a pitch roof. 


The heavy black line indicates the metal lining of gutter turned over face 
of cap and nailed, and its ending under shingles. The brackets B, should 
not be spaced more than 18 ins. apart. Dotted lines, fig. 3,065, show how 
return end would continue if roof pitch were alsoa hip. The plumb bracket 
end is cheaper than the return and is just as good but does not look as well. 
If possible all designing of pitch roofs should be so done as to admit of the 
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Fic. 3,066.—Box cornice with 
sunken or built in gutter. 


Fic. 3,067.—View of box cor- 
nice with sunken or built in 
gutter showing continuation 
of hip shingles LARF over 
gutter. 
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gutter being built outside of the outside line of wall of house unless they be 
so well constructed that no leaks can develop. 


Fig. 3,066 shows a box cornice with a built in or sunken gutter. The 
gutter is only seen from an elevated point as in fig. 3,067. Here the shin- 
gles, as LARF, along the hip line, are continued over the gutter thus killing 
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Fic. 3,070.—General appearance of Colonial cornice shown in fig. 3,069. 


ND 


the crude break so often left, and at the same time giving the roof the 
appearance of having a bell-cast or spring at its start as indicated by the 
dotted lines over gutter, fig. 3,066. In shingling around a built in gutter, 
no nails should be driven nearer than 7 inches of butt of starting course, or 


. 
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in valleys, otherwise leaks may occur. As viewed from the ground, in 
fig. 3,068, the built in gutter is scarcely visible. Fig. 3,069 shows a colonial 
cornice that can be applied to hip or gable roofs of any suitable pitch. 
In this instance it is fitted to a gable with the roof pitched on an angle of 
15 degrees; has a plancher or soffit 4, ten inches wide, which may be 
increased or lessened as desired. This distance is outside of fascia or archi- 
trave 3, which finish line is 274 inches outside of sheathing. The corner 





Fic. 3,071.—General appearance of corner of open cornice from below. 


board 1, forms a pilaster (here 8 inches wide) which may be any width to 
suit building proportions, has a dental cap 2, suggesting support to the 
whole entablature or superstructure; it may be paneled, fluted, ribbed or 
left plain, as shown. 
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Fic. 3,074.—\Construction of open cornice in gable. The sheathing is not depended upon to 
prevent sag, but the “‘out riggers” (rafter ends) are made long enough to frame against the 
second rafter as at b, and rest on a false gable rafter ¢, with the main rafter d, cut in between 
them. Notice that there is no hip rafter showing, norisit necessary’ that by this method 
the deck boards may be mitred at the corner and return up the gable at right angles to 
eaves. The cheap way is to lay these finish boards as at e, breaking joints on the first and 
second rafter and nailing the rafter ends into them squared against the outside rafter as 
at g, instead of through it. The only objection to this is the possibility of sagging, es- 
pecially if the over-shot be wide. 








Fic. 3,075.—Open cornice. The tail of the rafter may be cut to any ornamental shape desired, 
Where the tail and rafter is in ene piece the wood must be dressed to form a finish. 
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Fic. 3,076.—Cross sec- 
tion of cornice for 
thatched roof show- 
ing cement finish. 
The shingle must be 
first nailed at the 
butt, and of course 
with galvanized nails 
that are long enough 
to go nearly through 
the sheathing, and 
then carefully bent 
back and top nailed. 
They may have to be 
steamed. 


AND CEMENT 


Fic. 3,077.—Method of 
' framing cornice for 
thatched roof. 
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CHAPTER 49 


Mitre Work 


In treating of this important branch of carpentry, it is advis- 
able to mention some of its elements because it has its own 
peculiar characteristics. 

By definition a mitre is the joint formed by two pieces of mould- 
ing, each sawed at an angle so as to match when joined angularly; 
also, to mitre, means fo meet and match together on a line bisect- 
ing the angle of junction, especially at a right angle, in other words, 
to cut and join together the ends of two pieces obliquely at an angle. 
To do this with precision the proper tools are necessary. 

The first is, of course, the saw, which should be a good twenty inch back 
of panel saw of about ten or eleven teeth to the inch, filed to a keen edge and 
rubbed off on sides with the face of an oil stone, to give a clean cutting edge 
and a smooth surface of joint (a wrinkle, by the way, which is not generally 
known). 

To make the cuts at the proper angles a mitre box is used. 


For precision a manufactured metal box should be used. However, a 
serviceable box can be made of wood by the carpenter such as shown in 
figs. 3,078 and 3,079. E 


For ordinary mouldings or strips, up to 314 inches in width, the length 
may be not less than 18 inches nor more than 30 inches; the bottom piece 
11% to 2 inches thick by 4 inches wide, so as to insure the sides being firmly 
glued, screwed or nailed to its edges, and the sides 1 inch to 114 inches by 
6 inches wide. 


Either white pine or oak are the preferable woods to use, as most other 
woods are too liable to warp and split, through climatic changes, steam heat, 


1,164 Mitre Work 





\ 


etc., so that the cuts will vary and become out of true. While the oak box is 
heavy, it has at least the virtue of wearing well, but pine is most popular. 


There are two or more ways by which the box can be marked for accurate 
sawing. One consists in taking a drawing board or a clean piece of stuff 
with a straight edge as in fig. 3,080 and laying out on it a square figure, 
whose side is equal to 6 or 8 inches, and drawing two diagonal lines from 





Fics. 3,078 and 3,079.—Home made mitre box. Jn construction, the bottom piece A (fig. 
3,079) must be taken out of wind, with the fore plane or jointer, by using “winding sticks” 
or two short straight edges, one across each end of the surface, and keep planing until they 
show parallel or as one line, or by closing one eye and sighting across the surface until one 
makes sure it is perfectly flat, and not twisted or in-wind. The edges are next squared and 
the piece gauged to an exact parallel width. The sides, BB must be similarly worked, 
and for a very good box they should be surface gauged to a set thickness 74 inch to 1% 
inches as needed. The sides are now gauged with a line 4 inches down on the face (inside) 
and edge, and a small wire nail driven close to each end exactly on this line and the sides 
placed on the edges of the bottom piece and nailed or glued, and nailed fast and close thereto, 
keeping the fastening screws or nails about the middle of the edges. Should the above work 
be properly done, the inside of the box will be exactly 4 inches square and geometically 


parallel square and true, and on looking across the top edges and gradually lowering the 
farthest they will show as one line. 


corner to corner, as shown; then by setting a bevel to one of the diagonals 
and screwing the blade fast in the stock. Now, by taking the tool, and lay- 
ing it across the edges of the sides of the box and applying it from the out- 
side, holding the blade firmly down with the left hand, the cut can be marked 
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with a sharp penknife on the edges with the right hand. Next reverse the 
bevel for the other cut as in fig. 3,081 and mark it the same, which being 
done, square down from the top edges on the outside faces to the bottom, 
also with the knife, watching that the square does not move, and that all 
lines are perfectly straight. 


Another method is to set on the edges the width of the box inside, viz., 
4 inches, and lay it off on the inside arrises, square and with a steel square 
and knife mark the direction of the angle of 45 degrees. Again two equal 
numbers, as 10 and 10, 12 and 12, from the heel of a steel square can be used. 





“DIAGONALS ———S QAR 











Fic. 3,080.—Method of setting the bevel to mark out mitre box. When the box has been 
properly marked, the next thing is to saw into the sides exactly to the knife marks and the 
saw should not be run down at the center of each mark, but to one side, so that the line 
may be distinctly seen to the right of the blade and reversing the box to make sure it fol- 
lows all lines. 


It will be seen by plan, or fig. 3,081, that any angle for mitre may be 
cut. It is well to always have the box long enough to be able, when cutting 
many short pieces of one length to tack a stop in the box for ending against, 
thus insuring exact duplicates. 


Though several patent mitre boxes are now in use, the wooden 
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box will always have its place where the most common mitres 
are to be cut, not because it is better, except that it may be 
more carelessly used and is not readily broken. 

The steel mitre box is liable to rust out in the weather or on 
damp jobs, otherwise it is to be commended where the position 
or work will warrant the expense. 

Some of the metal mitre boxes have attachments whereby 
frames may be held firmly in position while the mitre is nailed. 



















































































Fic. 3,082.—A typical metal mitre box, Note the graduated scale of 
angles; a tool of precision. 
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There are also hand and foot power mitre cutters by which both 
mitres are rapidly cut by one operation. 


Mouldings.—In the ornamental side of carpentry construc- 
tion various forms of fancy shaped strips called mouldings are 
used. 


Some of these are designed to lay flush or flat against the surfaces to which 
they are attached, as in fig. 3,083; others are shaped to lie inclined at an 
angle to the nailing surfaces as in fig. 3,084. It is the latter kind that are 
the more puzzling in cutting mitres. 


NAILING SURFACE NAILING SURFACE 
INCLINED TO 

NAILING 
SURFACE. 












ZZ NAILING 
Ze SURFACE 





RAKE OR SPRING 
y APLUSH MOULDING 
ZZ AQULDING 


Fics. 3,083 and 3,084.—Flush and spring or rake mouldings. 


Mitring Flush Mouldings.—Where the two pieces of mould- 
ing join at right angles, as for instance sides of a picture frame 
the mitre angle is 45°. The term “‘mitre angle” means the angle 
formed by the mitre cut and edge of the moulding, as in fig. 3,085. 

In paneling for stair work mouldings are joined at various angles as in fig. 

3,086, this is known as varying mitres, and a problem arises to find the mitre 


angles. This is easily done by remembering that the mitre angle is always 
half of the joint angle hence to find the mitre cut, that is the angle at which 
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MITRE CUT EDGE OF MOULDING 





























Fic. 3,085.—Two pieces of flush moulding joined at 90° illustrating the terms mitre angle, and 
joint angle. 




















Fic. 3,086.—Panel work on side of stairs illustrating varying mitres. In panel A, each mitre 
angle is different. Both mitres in panel B are 45° to the edge of the moulding. Panel C, 
has two mitres at different angles. : 
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Fic. 3,087.—Method of finding mitre angle for varying mitres. The triangle ABC, cor- 
responds to the triangular panel of fig. 3,086. To find the mitre cut at A, describe the arc 
MS, of any radius, with A as centre. With M and S as centres and equi-radii, describe 
arcs L and F, intersecting at R. Draw AR which is the mitre cut required. By similar 
construction (as indicated) the mitre cut for B and C are obtained. 






SET BEVEL TO 
THIS ANGLE 


c 


Fic. 3,088.—Bevel set to mitre angle preliminary to marking mitre box. 
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Fics. 3,089 to 3,091.—Scheme for a door panel, giving two methods of intersecting the 
angles and illustrating a ‘‘hunting mitre.” ‘ 
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the mitre cut is to be made, bisect the joint angle. This is done as explained 
in fig. 3,087. 


‘‘Hunting” Mitre.—A scheme for a door panel is shown in figs. 
3,089 to 3,091, giving two methods of intersecting the angles. 


The cross sections of the moulding X4 are similar, but the shape of the 
opening varies according to the arc used, whether internal or external. 

The circular mouldings B, B, C, are alike and of the same section as the 
straight parts, but A, is widened to conform to the conditions laid down in 
the scheme that all the intersections should be true mitres (45 degrees). 


B 


aoe 









Fic. 3,092.—Transfering mitre 
angle to mitre box with bevel. 
The triangle ABC, corresponds to ABC 
of fig. 3,088 which show. setting of bevel. 


B, B, joins the straight parts with a butt joint. C, is the same section 
and would intersect in the same manner as B, if it were in that position. 

It will be seen that it does not intersect on a true mitre, but the joint is 
not a straight line and is impossible to make in a box, so it is often calleda 
hunting “‘mitre,’’ and must be chiseled to its true shape, as the two ends are 
curved. This will seem clearer by examining figs. 3,090 and 3,091, and if a 
model be made from it, a curious result will develop. 

X, X, are straight lengths of mouldings (any section—in this case half 
,ound for simplicity). D, is a quadrant of a circle, same section as >, Ge, & 
joined so that the marginal lines intersect. ; 

The form of the curved mitre dd, is found by a series of straight and 
curved auxiliary planes drawn parallel to the axes of D, and X’. 
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F, is a similar arc to D, internally, which intersects X, at bb, at an angle 
of 45 degrees, with the result that the point where the angular line cuts the 
horizontal is the position where the arc must join the straight line; therefore 
F, is widened and its exact section shown at E. 


This explains why many mechanics cannot get turned and straight 
mouldings to intersect when both are of similar cross section. 


When making a model alternate the positions of D, and F, with X, and X’. 


Mitring Spring Mouldings.—A spring moulding is one that 





Fic. 3,093.—Mitre box with spring moulding in position for making mitre cut. 


is made of thin stuff, and is leaned or inclined away from the 
nailing surface as before explained in fig. 3,084. 
These mouldings are difficult to mitre, especially when the 
joint is made with a gable or raking moulding that springs also. 
The best method is to place the length in the box against 
the farthest side upside down so that the side, that side which 
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is to be nailed plumb against the fascia will be up and also 
plumb or perpendicular as in fig. 3,093. 


The two usual forms of mitres made on spring mouldings are those on the 
inside and outside angles as A, and B, in fig. 3,093, where the pieces are 
represented as they will appear from the top sill looking down. 


When one has to be cut on an outside mitre, say for the corner of a build- 
ing, closet, etc., it is measured and started from the first, left hand as B, 
fig. 3,078, and the direction of the cut will be outside the right angie made 
on the building, but if it be an inside mitre, the joint will be contained within 





Fics. 3,094 and 3,095.—Method of finding the intersection of spring mouldings. 


the angle of the building and will bisect it. However, inside angles as A, 
are usually coped. 


Fig. 3,079 explains the manner of mitring a crown mold running on the 
bevel with one set on a pitch on the same surface, which can be done by 
taking any two points and striking arcs cutting each other, and the point 
of intersection being joined the upturned apex of the angle will give the 
direction of the mitre joint. 
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As it may perchance happen that there is one or two gables or pediments 
on a building, or two of different pitches, it would scarcely be necessary to 
make a box for four or eight cuts; a very simple method which will be found 

to work out well is to lay out the direction of the kerf on the plumb side, 
which nails against the wall or fascia, and then square across the bottom 
edge. 


Any carpenter with a steady hand and well filed saw can make this joint 
from the back of the moulding clean and straight. 


Another way which some prefer is to lay down on a board the running 
directions of the moulding, and set up each piece on the laid out lines, then 








Fic. 3,096.—Chair rail mitred into the wall mould of a door or window trim. 


to place the moulding to these and square up with a try square from the 
intersection of the mitre as set down. This method saves more time than 
by making a box. 

Regarding the mitering of spring mouldings on a curve much the same 
conditions prevail as with those stuck flat. 


Fig. 3,096 shows the elevation and section of a length of chair rail mitered 
into the wall mould of a door or window trim. AB, is the section, and it 
will be noticed that the two lower and upper members MS and LF, though 
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run solid on and are part of the chair rail are of the same profile and mitre~ 
with their fellows on the wall moulding or back moulding D. 


Mitring Spring and Rake Mouldings.—A difficult operation 
for most carpenters is the cutting of a spring moulding when the 
horizontal portion has to mitre with a gable or raking moulding. 























Fic. 3,097.—Mitre box lay out for cutting a spring moulding when the horizontal portion has 
to mitre with a gable or raking moulding. 


Cc The mitre box cuts for such joints 


are laid out as in fig. 3,097. 


To lay out these cuts in constructing the 
mitre box, make the 
“down cuts” B,B, (fig. 
3,097) of the same 
pitch as the plumb cut 
on the rake. 











B 


Fic. 3,098.—Method of finding angle for over cuts 0, 0, 0’,0’, of fig. 3,097. 


A 


The “over cuts’? 0,0, O’O’, should be obtained as follows: Suppose the 
roof to have say a quarter pitch, find the rafter inclination as in fig. 3,098 
by laying off AB=12 ins. run and BC, =6 ins. rise, giving roof angle CAB, 
for 14 pitch and rafter length AC = 13.42 ins. per foot run. 
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With the setting 13.42 and 12; lay the steel square on top of mitre box as 
shown in fig. 3,099. ; 


The side marked 13.42 is the side to mark four, using this bevel for both 
cuts. 


Mitring Polygonal Figures.—Preliminary to mitring of any 
kind, all mouldings ought to be carefully examined to make 
sure they come from the machines the full thickness; that if 
rabbetted, the rabbet is square and fully fit for the job intended, 
although it is best to plane off the back a little on the bevel, so 
that it will fit easily into place, and tighten as tapped down. 




















Fic. 3,099.—Steel square applicd to mitre box with 13.42, 12 setting te mark over cuts. 


When the moulding is too thick for the sinkage, it must be 
planed off until the distance from the lip to the bottom is slightly 
less than from the face of the frame to the fillet or panel. 

In mill work moulding cutters vary in their sectional outlines 
and thicknesses—especially from separate lots, so that when the 
mechanic cuts one joint from 2 pieces, or separate run lengths, 
he often finds that one sticks above its fellow and requires trim- 
ming off to make the joint exact and the profile of the members 
even and continuous, thus the importance of discovering this 
before forcing and fastening into place. 

Figs. 3,100 to 3,107 show various polygonal figures and the 
following table will give the cuts for all. 
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Mitres for Polygonal Figures 
| Selling Figure No. of Sides 
12 andl2 Square mitre, or 45° 
7 trac4 Triangle ‘‘ if Equilateral 
13o4 a eo Pentagon ‘‘ Ze 5-sided figure 
4 oe vf Hexagon ae ae 6 ae oe 
oe eee Heptagon “‘ fs habits sa 
18 “Scnlfiies Octagon “ ck Saar ne 
220% eg Nonagon ‘“‘ As Oa ss 
ees 3 te tte Decagoni ga. | 2] a3 Decagon ‘ 1 alg) + 
Re wi 
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IFics. 3,100 to 3,107.—Various polygonal figures. 
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The hexagon, fig. 3,109, is circumscribed about a 14 foot circle, making 
the distance from extremity to extremity of mitres, cutting at B 16 feet 
4 inches. No matter what the diameter may be the cut is the same. The 
radii, dotted lines at once show how the 6 points are established and when 
the timber‘is 12 inches wide, the length of each piece is shown to be 7 feet 
inside and 8 feet 2 inches outside. 


Further considering mitres other than those of 45°, the mitre 





Fic. 3,108.—Mitre lay out of pentagon. The fine pieces cut 7’ 2’’ on the outside will frame a 
pentagon with its greatest diameter from any of th2 5 points cutting at B, 1010”. Itis seen 
that it is laid out with the compass. The dotted lines show that the diameter of the circle is 
used in describing a half circle. A straight line is struck as 0-5, from this a right angle is 
drawn establishing the center at B. The half circle is divided into 5 equal parts, 1 and 4 
making two of the sides, andc, a, and c, b, establish the other two points from which the other 
3 sides are laid. In both illustrations AB is the radius that cuts the joint. 
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box as with 45° mitres is necessary, and the method of kerfing 
for the cuts being the same, with the exception that the direc- 
tion of the cuts across the top edges of the box is different, that, 
for example, for the octagon cut being 2214 degrees instead of 
45 degrees. 

Mitring Panel and Raised Mouldings.—The following in- - 
structions illustrate how raised and rabbetted mouldings may be 
cut and inserted in panels. 
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71G. 3,109.—Mitre lay out of hexagon circumscribed about a 14 ft. circle. 
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—Mrres on Cincutar and Octacones 
Lvtersections. 


Fic. 3,110.—Mitres on circular and octagonal intersections. At the bottom of the illustratior 
is shown the section and lines of a moulding mitred together on the inside and outside cuts 
of an octagon; also the mitre formed by a straight piece intersecting with another on the 
octagonal cut of 2214 degrees, which often occurs in practical joinery and demands care in 
making. 





Fics. 3,111 to 3,113.—Stanley angle dividers, and method of using. To lay out the cut bisect- 
ing an angle with an ordinary bevel necessitates the use of dividers and a second hanging of 
the bevel, making three operations. The tool here shown is designed for performing this 
work at one setting and is practically a double bevel. The two blades each fit one side of an 
angle and the handle gives the center line.. The cut is marked from the center. The handle 
is graduated on the under side for laying out, 4, 6 or 8-sided work, and, by means of a remov- 
able ‘‘T’”’ head, it can also be used as a “‘T’” square. ae te 
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Fig. 3,114 shows a panel and moulding designed for a room 

or wardrobe door AB, being the section, denoting the two stiles 
or rails A, and B; C, the raised panel; D, and E, the pine fillets 
inserted in the plowing; and F, the panel moulding which has 
_to be mitred round the inside edges of the framing and cover the 
joint at the arrises as G, by the rabbet or lips on the moulding F. 
Should the framing be so carefully done, and the surfaces 






ce 


Fic. 3,114.—Panel and moulding. 


laned off, that the sinkage down to panel will be equal all 
pee oy) then all that is necessary is to make a hard wood strip 
or saddle equal in width, to the depth of the sinkage down from 
the arris, which is here approximately one-half inch, such strip 
to be one-quarter or three-eighths of an inch thick and to set Y 
on the bottom and corner of the mitre box, so that the lips o 


the moulding may rest upon it as at F, in fig. 3,114. 
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Fig. 3,115 being a plan of the box, illustrates this more clearly also, how 
the marks for determining the exact length of each piece are scratched with 
a penknife on the bottom by squaring out from the mitre points where the 
saw intersects and cuts them. 


Should there be any difference in the sinkage between each angle or cor- 
ner, then a separate saddle or strip the width in the box of which is equal to 
the neat depth in the panel must be used when cutting the right and left 
mitres for each individual corner. 


When this is being done the best method is to first mitre all four or more 
pieces, to place them gently around in the panel opening just catching, mak- 
ing the profiles intersect equally, each to each, then commencing at the left 
to tap down easily, using a hammer and small block, so as not to bruise or 
break the mouldings and making sure that all fit snugly in their places. 


To mark this description of moulding correctly the proper way is to place 









































Fic. 3,115.—Plan of box with saddle. 


each piece, sawed about one inch longer on its intended place, the left hand 
end being first cut to its miter joint keeping this end closely into the corner, 
then marking with a sharp knife or chisel on the back bottom arris as X 
in fig. 3,116. 


This mark is set to the square line at fig. 3,115, and when sawed, will be 
found to be the exact length required. 


The front door seen in figs. 3,117 and 3,118, has both flush and raised 
panels, namely, a raised one inch moulding on the outside or street side 
and an ordinary O-gee and chamfer on the inside. The enlarged section is 
as shown in fig. 3,116. 


This door is.a good example of mitred mouldings done as described in the 
foregoing with the addition of having a central bottom panel with L panels 
grouped around to form an attractive design of door and which develops 
and provokes outside mitres, all cut. 
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SARA 
in figs. 3,117 and 3,11 


3,116.—Enlarged section of the door shown 


(Fics. 3,117 afid 3,118.End and side view of door with raised mouldings. 
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Here the difference between outside and inside mitres must be explained— 
an “inside” mitre is one in which the profile of the moulding is contained, 
or rather the outside lines and highest parts are contained within the angle 
of the framing. 


An ‘‘outside” mitre is one which is directly opposite and not contained 
but the whole of the moulding is mitred on the panel outside the angle. 


Both mitres are sawed similarly in the box with the exception of the 
reversing of the intersections. 


As it often happens from faulty or careless workmanship that the rails or 
muntins and stiles of doors are slightly out of square, it is advisable to place 
a try or set square over, Or in the angles to make sure of their correctness or 
variation. Should they vary the best way is to place a thin shaving or strip 
of card board when mitring behind one end of the length to make it likewise 
vary to suit the framing. 





Fic. 3,119.— Wooden mitre box for planing mitres. This is a cabinet makers’ tool, but can be 
used to advantage in ordinary carpentry. In construction one block slides in grooves con- 
trolled by a wood screw. 


Finally it might be said that a first class carpenter or wood worker will 
rarely resort to planing the mitre joint to fit, but by care, good judgment 
and accuracy in the use of the box, mitre joints may be sawed so they will 
fit almost to invisibility when nailed or glued into place. 


Cutting Long Mitres.—In numerous instances mitre cuts must 
be made that cannot be cut in an ordinary or patent mitre box 
because of their depth. In such cases the work is facilitated by 
pene a special box if there be several cuts of a kind to be 
made. 


_ Figs. 3,120 and 3,121, a box 13 inches high and having a flare of 334 
inches, its construction requiring mitres which cannot be cut in an ordinary 
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mitre box. The bevel is shown at 5, set to the correct angle to cut the flare, 
and the dotted lines show how readily it is found without the use of a pro- 
tractor. 


If to be a butt joint, here shown at c, as rabbetted into its next piece, then 
this bevel and a square is all that is required to lay it out, but if a neat 
cabinet finish is to be obtained by the use of a mitred corner, then, as shown 
at a, on plan and d, fig. 3,123, a bevel must be set at 45 degrees to complete 
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Fics. 3,120 and 3,121.—Box illustrating how to cut mitres that are not right angles. 














the layout. If only a few joints are to be made, such as possibly making 

one box, the two bevels would be used to lay out the cut and make it 

without the use of a mitre box. 

Coping.—The word coping is used in contradistinction to 
mitring. 


Mitre Work 


1,186 








\\ Le el) 
\ 














SEE 


















Fic. 3,122.—View of the two joints described in the accompanying text. 
Fic. 3,123.—Two bevels in place to cut a mitre that is n 


ot a right angle. 
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Fics. 3,124 and 3,125.—Horizontal cope consisting of a ceiling strip or piece of astragal coped 
to a quarter round or oval. Fig. 3,125 is the coped end, done by placing the moulding with 
its back against wall of mitre box and each on the side square across the piece, after cutting 
and chiseling the end out to the profiles made by the saw in the mitring until it appears as 
in fig. 3,124, so it will fit closely against the section as in fig. 3,125. This cope ought to 
be slightly hollow so as to press against the surface of the moulding. 


Fic. 3,126.—Form of moulding that cannot be coped, as some of its members sink below the 
others, which will be seen at a glance and the moulding mitred, and it is in sections of this 
form where the art cannot be profitably applied. 





Fic. 3,127.—Coping an architrave moulding whose profile is a series of compound curves and 
flats, the mitre box is again brought into requisition and the end wrought to the mitred face 
line, always beveling slightly under to bring the coped joint close on the line of AB. A sharp 
pen knife is essential and a great aid in coping mouldings to cut away the wood on the curves 
exactly to the mitred line, which can scarcely be done correctly with the compass saw, gouge 
or chisel, as in soft wood the arises are very liable to break under the pressure of the hand 
even though the edge be keen, whereas the small blade of a good pocket knife, if reasonably 
sharp, can be very handily drawn around the quick curves and will also cut obliquely against 
the grain without injuring the edge of the end wood, which is often cross and brittle. 
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Fics. 3,128 and 3,129.—Coping a section of rebated wainscot capping with its wall moulding 
and another piece coped to it on the left hand and at ‘right angles. To do this, the coping 
is mitred in the left hand cut in the box, and then sawed out to mitre line with a fine com: 
pass or coping saw and trimmed smooth with a pocket knife. The wall moulding is similarly 
wrought but for all moundings wher coping, pieces of same thickness and material should 
be selected. 





fies. 3,130 and 3,131.—Simple cope joint consisting of a common shelf cleat with a chamfered 
edge. As will be seen at A, looking underneath from the inside shows the finished, or face 
side. At B, is seen the coped end from the back, looking down ready to butt against its next 
part, cut to fit over and against it so as to appear as if mitred. 
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By definition cope means to cover, or match against, a covering. 
Hence, when a carpenter copes he really ‘‘covers and matches 
against.” 

Coping is generally used for mouldings, square and flat sur- 
faces being fitted together, one piece abutting against the other 


_ but curved or moulded profiles and surfaces can only be coped 





to a successful joint. 

Mitring interior angles is often faulty and is rarely done by 
mechanics of ability, on account of one or the other joints slip- 
ping past its fellow, spoiling the intersection and exposing end- 





In the figures 
band d, are the two lines showing when the mitre is cut, the end wood c how it appears when 
the line is sawn to A or e, its fellow to which it fits. 


wood added to the difference of the profiles of machine run 
mouldings. 


Against plaster the inside mitre is useless, as one piece is almost certain 
to draw away and open the joint as it is being nailed into the studding. 


If it can be mitred tight enough by cutting the lengths a little full and 
springing them into place, it is not advisable, except possibly in solid cor- 
ners. If against plastered walls it is sure to crack them. The best way then 
to make this joint is to cope it. 

Figs. 3,132 and 3,133 show a simple cope joint. In order to gain this joint 
the piece is first placed in a mitre box and cut on the side to which the joint 
fits—in this case the left-hand side. When this is done the piece is sawn 
through from the face kerf line and slightly under so that the joint may close 
yn every point. When fitted on an obtuse angle it must be beveled back to 

uit the angle. 
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Placed in position if cut slightly, a hair long, the joint will be c 3 
well, but ie sto coped to must always be nailed well back and solid before 
marking the piece to be coped, as it is certain to yield to the concussive 
blows of the hammer. The above is a plumb or vertical cope. 

Acute angle pieces are easily coped and obtuse angles may also be, taking 
care that the end is beveled well back to clear the piece passing behind it, 
otherwise the joint will rest and the back be open. 

Coping obtuse angles gives a good chance to bring the joint close by nail- 
ing through the cope into the piece behind, which can never be done with 
an inside mitre. 








Fics. 3,134 and 3,135.—Coped crown or spring moulding. 


Figs. 3,134 and 3,135 show that when a moulding is cut in a 
mitre box for coping it is always the reverse of the profile, and when 
cut out to the line thus formed, preferably with a coping saw, it 
fits to it at every inside corner so as to be invisible. 


In brief, each curved line and members joining and intersecting each to 
each without interruption at any point. 


Oftentimes mechanics prefer to mitre this and save the work of “coping’” 
and invariably, or at least generally, with possibly some exceptions, the 
joint is not a tight closure, thus not a perfect fit; hence, the coped joint is 
and must be very generally used in corners of all interior and cabinet finish 


to represent a perfect mitre. Applies particularly to membered base and 
chair rail. 
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CHAPTER 50 


Doors 


There is a great multiplicity of types of doors to meet the 
varied requirements. They may be classified: 

1. According to operation, as 
| . Swinging 
. Sliding 


Telescoping 
. Folding 


Voce 


2. According to units, as 


a. Single 
b. Double 


3. According to method of construction, as 


a. Hand made 
b. Mill made 


| 


4. According to construction, as 


a. Mortised 

b. Dowel 
“¢. Solid 

d. Laminated (veneer) 


Batten Doors.—Fig. 3,316 shows a pair of batten doors with 
sash in top. There are two styles shown. One has the bottom 
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half divided into two panels, the middle, cross rail is so spaced 
from the top as to form the rabbet to receive a sash divided by 
134 inches cross rails into six squares requiring 1214x1214 
glass. The other door is made to receive same style sash in top 
with nine lights the same size, below the middle cross rail is 
divided into two triangular panels. 

It will be noticed that the stiles and rails of bottom panels 
only are chamfered, while in the other the panel receiving sash is 





Fic. 3,316.—Batten doors with sash in top suitable for a garage. 


also chamfered, and when neatly done—with spoke shave, 
chisel and block plane makes an attractive looking. door. 
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If it be desired to build this door at the smallest cost the chamfering may 
be omitted. 


As shown in fig. 3,317, cross 
battens are placed on the back, 
forming panels for the pur- 
pose of adding strength and 
better retaining the shape. 
This, too, can be omitted and 
show panels inside of stiles 
and rails. 
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Fic. 3,317.—Detail of batten door showing three ply construction. 


Fic. 3,318.—Detail of batten door showing method of securing sash. Here the sash is shown 
(see dotted lines) to be 134 in. thick, requiring the rabbet to be 4 in. deep, but it can as well 
be used 114 in. thick. As shown the sash rails are 134 in. wide, but this is special and more 
expensive than standard moulded size or 74 in. Sometimes the filler—the board showing 
in the panels—is put on in diagonal or herring-bone. Sometimes the fronts tiles and rails 
are put on with screws. When put on with wrought nails they should be large enough (6d.) 
to clinch on the back about }4 in. In nailing the back on care must be taken to drive all 
the nails opposite the stiles, rails and mullions, so that no nails will show through in panels. 
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In fig. 3,138 it is seen that the back rails and stiles are rabbetted to hold 
the sash. Sometimes instead of a rabbet, a quarter round is used to fasten 
the sash, but that shows the stiles and rails narrower at the top and does 
not look so well. 
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Fic. 3,139.—Plain ledger or batten door, two or three ply. The third ply is indicated by the 
boards shown in dotted lines. 


Fic. 3,140.—Two ply batten door with paper between the layers and layers at right angles. 
The water proof paper, should be three ply to effectively guard against dampness. In 
applying the paper the sides in contact with the paper should first be painted. 
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A second example of batten door, which can be easily hand 
made is shown in fig. 3,139. It may be either two or three 
thicknesses of 7% inch matched tongue and groove boards. 

The illustration shows a two ply door 2 feet 10 inches wide and 7 feet 


high. The dotted lines show how, when it is important to hold the door in 
shape, a third thickness is added especially when the door is much larger. 


It is the opinion of the author that, when the door is to be of two thick- 
nesses it is better to put it together at right angles, vertical and horizontal, 
as shown in fig. 3,140. ; 
Manufactured or Mill-made Doors.—For all ordinary pur- 

poses, doors can be obtained from the mill in stock gizes much 
cheaper than they can be made by hand and also less expensive 
than special sizes not listed as standard in manufacturers’ 
catalogues. 
Stock sizes of doors cover a wide range but those most com- 

monly used are. 

gM 6 ” < 6’ 6” 

phi 8” x 6’ ead 

2010" & 610" 

or x Tf 
These sizes either 13% or 134 inches thick. The following table 
gives full list of standard sizes: 


Door Construction.—There are usually three grades of doors, 
Nos. 1, 2 and 3, the No. 1 door being the best. It is poor econ- 
omy to select cheap doors; get only the best—No. 1. This 
grade has mortised joints, whereas the cheaper doors are dow- 
eled. The dowel joint, if well made, will give as good satisfac- 
tion as the mortised joint. Fig. 3,141 shows position of dowels, 
and fig. 3,142 mortise construction. 

It is claimed that veneered doors, if well made will hold their 
shape better than solid doors. Fig. 3,143 shows the method of 
constructing a laminated or veneered door. 
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Next the side casings are fitted at their lower ends, cut to length and nailed. 


Frequently they are nailed and then cut to length. The head casing 
with its cap is next fitted and nailed. 


The threshold is fitted after the door is hung. Figs. 3,144 to 3,146 show 
the general construction of a door frame. 


Single Inside Door Jambs.—On architects’ plans figures for 
doors are generally given so that it will be easy to get the sizes. 
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Fic. 3,143.—Laminated or vene- 
ered door construction. A core 
L,A,R,F, of thoroughly sea- 

soned white pine is made by ripping a plank 1% 
or 134 in. thick into several pieces at least 14 in. 
wider than the finished thickness of the core. 
These pieces, L,A,R,F, are laidside by side or turned 
upon their edges, until with the face edge M, they aggre- 
gate a little more than the desired width of the member of 
the door for which the core is intended. The pieces are then turned end for end, or other 
edge up, tocross the grain, thus counteracting the tendency of the different pieces to change 
their shape. A piece of the finish wood or veneer M, should be glued upon one edge of the 
stile at the same time. After the glue sets, all the cores of the door should be jointed straight 
and dressed to the desired thickness. Use a scratch or tooth plane on back of veneer to 
make the glue hold better. 
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Fic. 3,144.—View of door frame showing 


general construction and names of parts. 


It is seen that the frame proper consists of 
the sill and jambs, the threshold, casing 


and drip cap composing the finish. 
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For example, to measure or copy: commence by listing all the different 
widths of doors, say, 2’ 4”, 2’ 6”, and 3’ 0”. Then take the different 
heights, as, 6’ 6”, 6’8”, 6’ 10”, etc., as may be shown on plans, and make 
a list as follows: 


Door Jambs | 


2—6’ 6” 10—6’ 10” 25—7’ 
T—6410" 5—7": 4” 15—7’ 6” 

2’ 4”« 10—7’ 2’ 6”, 12—7’ 2” 3’|20—7’ 8” 
15—7’ 6” 9—7”- .6” 24—7' 10” 
9—7’ 8” | 6—7) 8” 







DOOR SILL 


SIDE JAMBS 


SIDE CASINGS 


HEAD JAMB RABBIT 







SIDE JAMBS 


DRIP CAP 
Fic. 3,145.—Plan of lower section of door frame. 
Fic. 3,146.—Plan of top of door frame. 


The side jambs as seen in figs. 3,145 and 3,146 should be 
allowed 114 or 2 inches longer than the height of the door and 
the head should be dadoed the exact width of the door size, as 
in fig. 3,149. 
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Each door will require two side jambs and a top or head jamb, or as they 
are called collectively, a set of jambs. 


Great care must be taken in determining the width of the jamb to span 
the thickness of the studding lath and plaster: 2-inch stud partitions will 
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JAMB 
Fics. 3,417 and 3,148.—Detail of jamb in place showing base block, trim and stop in place. 
require 4-inch jambs; 21-inch stud partitions will require 414-inch jambs, 


and so on up, according to the thickness of the wall. If the wall be very 
wide, it is best to screw cleats or battens on the back of the jambs to prevent 


warping. 


Figs. 3,150 to 3,156 show rabbetted door jambs, as commonly 
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used, being provided with door stop or strip as seen in figs. 3,417 
and 3,418 to ‘“‘stop”’ the door. 
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Fic. 3,149.—Detail showing upper or head jamb dadoed into side jamb. 


Figs. 3,150 to 3,156 show rebated (rabbetted) jambs for brick 
or cement wall window and door frames. The rabbet or groove 
is 14 inch deep, so that the frame will be made 14 inch shorter 





CASING 
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RABBETED JAMB 

Fics. 3,150to3,156.— Detail of rabbetted jambs. 
A, jamb and casing with capped and moulded JAMB RA BBET 
head; B, same without moulded cap, provided with a moulded bead for covering mortar 
joint, continuous across top; C, shows a narrow casing against which the masonry finishes 


with its axis 4 in. out; D, jamb with casing against which the outside course is laid. This is 
very safe against leaks. 
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and 1 inch narrower between jambs than the size of door or sash 
to be used. The width of the rabbet is governed by the thick- 
ness of door or sash and the trim to be used. The width of jamb 
is according to the thickness of wall. Five and one-half inches 
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Fic. 3,157.—Parlor sliding door in position with a trolley sliding door hanger. 


is required for a 9-inch wall and 1014 inches for a 13-inch wall, 


etc. 
Measurements for partition jambs can always be taken after finish walls 
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Fics. 3,158 and 3,159.—One way sliding door jambs (closed side). Fig. 3,158, studs set 2 in- 


way; fig. 3,159, studs set 4 in. way. 
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Fics. 3,160 and 3,161.—Two way sliding door | ; P Nit) CX 
jambs. Fig. 3,160, jamb stud set two ins. {{/ My plidy 
way; fig. 3,161, jamb studs set 4 in. way. 
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are in, however, grounds should be set before plastering and these should 
furnish exact size and thus the builder be able to make and have ready his 
jambs at will without waiting for plastering to be done. Frame walls being 
thin, the jamb or pulley stile of window frame is always made wide enough 
to trim on, but where box frames are used in masonry walls, extra jambs 
have to be provided of a width to finish out to plaster finish. 


Sliding Door Jambs.—The accompanying illustrations show 
the construction and setting of sliding door jambs in double 
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Fics. 3,162 to 3,165.—Various door jambs. Upon corner work the door jamb is often made of 
1% in.stock. However, when rabbetted, this is not thick enough to hold the screws of the 
hinges properly. If this thickness of stock be used, a stop is sometimes nailed on to form 
the rabbet as in fig. 3,162. This is poor construction as the stop is apt to be loosened by 
slamming the door; the stop should be let into a groove as in fig. 3,163. The jamb shown in 
fig. 3,162 permits the door te be hung on either side, whereas, this cannot be done with the 


type jamb shown in fig. 3,165. 
partition doorways. Thus it is seen that two sets of jambs are 
required, one for each side of the slot or pocket. The heads are 


dadoed into the jamb. 
One inch is usually allowed for lath and plaster, thus the jamb must be 
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that much wider than the stud on the outside and enough wider on the 
inside to close the aperture or slot on each side within a 14 in. of the 
thickness of the door, thus the distance between the jambs will usually be 
1 in. greater than the thickness of the door. This can vary some as the 
opening is finally closed by door stops, leaving only clearance for the doors 
to move without rubbing. 


Fitting Any Hanging Doors.—In hanging doors they may be 
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Fic. 3,166.—Accordion folding doors. They are hinged and travel on an invisible trotter track 
so that they fold together like the bellows of an accordion. 


hung right hand or left hand. The distinction between a right, 
and a left hand door is shown in figs. 3,167 and 3,168. 

When a catalogue indicates that a lock is “reversible,” it 
means that it may be used on doors of either hand except where 
the edge of the door is beveled which seldom becomes necessary 
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LEFT HAND 





Fics. 3,167 and 3,168.—Right and left hand doors hung on one way hinges. Contrary to the 
impression of many mechanics that the hand of door means the knob or hand side, which 
has been the cause of expensive mistakes, and thus this plan showing that the hand of door 
always means the hinge side or edge, whether opening from or toward you. Solet it be under- 
stood that when a lay out man goes through a job and marks the door openings R, it means 
that the door is to be hung with the hinges to the right, and swinging in (from you). If 
marked R. R. it means that the door is hung on the same stile or jamb, but opening toward 
you. Ifit is marked L, it means that the hinges are to be placed on the left stile as you face 
it from the outside, and is to open natural, from you. If marked L. R. it means that the 
hinges are placed on the opposite edge of same jamb so that the door will open (reversed) 
toward you. 
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except in narrow, thick doors, or ordinary widths when a very 
deep hinge is used for some purpose such as clearing the 


architrave of a deep door trim. 
When this becomes necessary a reversible lock will not do and 


a bevel front lock must be used to make the work satisfactory, 
especially for appearance. 





Fic. 3,169.—Detail sectiona ]view of a wood core metal covered door; a type used where fire 
protection is desired. 


1. The hand of a door is determined from the outside. 2. The outside is 
the street side of an entrance door, and the corridor side of a room door. 
The outside of a communicating door, from one room to another, is the 
side from which, when door is closed, the hinges are not visible, and it 
opens from you. The outside of a pair of twin doors is the space between 
them. The outside of a closet door, opening either hand, is the room side, 
and applies to sliding as well as hinged doors. 


: Doors 1,209 


3. If standing outside of a door the butts be on the right, it is a right hand 
door; if on the left, a left hand door (except as to casement sashes, where the 
joint of view is always from the inside). If, standing outside, the door open 
from you, or outward, it takes a square faced lock with a regular bevel bolt; 
if opening outward, the bevel of the bolt must be the opposite, which means 
reversing the bolt. 


As closet, book case and furniture doors necessarily always open out, 
locks for them are always made with reverse bevel bolts. 
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Fics. 3,170 and 3,171.—Practical explanation of why a bevel to the lock edge of a door is 
sometimed used. The opening between jamb rabbet is for a 2’ 6” radius and an 18” radius. 
On the 2’ 6” radius, A, Band C, if a very close joint between door and jamb be not required, 
the edge can be square, unless a very wide hinge is used to throw the door clear of wide 
(deep) trim as at G, at which point door should never bind, and to prevent it, or the knob 
marring the wall a door stop of wood to match, should be screwed to the base or floor or into 
the bottom rail of door. A good door stop is turned, fitted with a screw ina tie end and a 
rubber tip or bumper inserted in the finished or outside end. D, indicates a 1% in. wider 
hinge throwing the door around to wall as at F. E, shows the position of ‘the opened door 
with the narrower, 34% in. hinge, A. With the wide hinge and the 18 in. radius the need of a 
bevels shown at B. The cut shows the importance of selectng one stud with a straght 
axis and setting it flush with outside of hanging stile, insuring strong eo: holds for hinge 
screws. It is readily seen how much better this is than the mere 5% to 34 in. that remains 
of the jamb after rabbetted. Even when the full thickness of the 7/s or 114 in. jamb yen 
and a stop is used, it permits of a much more permanent job by the use of longer (134 in.) 


screws. The back stud set in the center provides wall and trim fastening. 
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4. The hand of a lock varies according to the type of door on which it is 
to be used. 


5. A door is beveled when its outside edge is not at a right angle with its 
face as seen in figs. 3,170 and 3,171. 





RABBIT CLOSURE ASTRAGAL 


Fic. 3,172.—Meeting of rabbet in folding doors showing position of lock, lock face and striking 
plate. 


Fic. 3,173.—Plan of astragal front lock fitting the astragal on door. 





Fic. 3,174.—Plan of tongued astragal stop bead attached to one ofa pair of folding doors. Its 
tongue is beveled to fit the level of the door. In the half round is shown a second and dotted 
line indicating the possibility of varying the design. 


6. Mortise locks as commonly made have reversible bolts, thus suiting 
them to either right or left hand doors. In the case of locks which are not 
“reversible” such as front and vestibule door locks, they can only be used 
on the hand of door for which they are made. 


7. Mortise locks used on double or sliding doors are made with a standard 
rabbet or astragal and therefore doors should be rabbetted or have astragal 
to match. 
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Ordinary house doors are hung on butts (hinges) made of 
iron, steel, brass or bronze, or of steel, coppered, nickeled, 
enameled, bronzed or oxidized, for cheaper work. 

Figs. 3,175 and 3,176 show the ordinary butt of the most used 
style and another door that is hung with an invisible hinge, 
applied to the same part of the door and jamb as other butts. 
It is only visible on the inside when the door is open, and when 
standing open does not show a space between hanging stile and 




















































































































































































































































































































































































































































































































































































































Fics. 2,175 and 3,176.—Door mounted with butt hinges (fig. 3,175) and with ‘‘Soss’’ hinges, 
fig. 3,176. 
door, unless purposely to swing door clear of architrave, a wider 


hinge is used. 


Loose pin butts possess a feature that has not been improved upon, in 
that by removing the pin the door is readily removed for any purpose of 
fitting, moving furniture through, etc., or should the door be locked and 
the key lost, by removing the pins. 


Frequently it is desirable to swing a door so that it opens 
from you passing through from either direction, and as it is 
desirable that the door be always closed, for this purpose three 
styles of invisible, double swing spring hinges have been per- 
fected: one that attaches to the rail and jamb as do ordinary 
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butts; one that is mortised into the bottom rail of door with a 
floor plate; and one that is mortised into the floor flush. For 
all purposes this last one is the best. By its use the bottom of 
the door is not weakened. They are so made as to hold the 
door open at right angles at will if so desired by simply stopping 
it at that angle. 








Fic. 3,177.—Outside weather proof barn or garage door trolley hanger 


Setting Door Frames.—This work is usually done by two 
men. Door frames are set in outer walls as follows: 
1. The rough floor, etc., must be cut away so that the top of 
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the sill may rest on a level with the finished floor when that is 
in place. 

2. Carefully levelsill,inserting shingle 
points under the sill where needed to 
give support. 

3. Nail casing close to the sill at each 
side of the frame. 

4. Plumb side jambs, and nail cas- 
ings with finishing nails. 

To set a door frame economically, the 
opening left in the studsshould be plumb 
on both sides, both ways, and 1 in. 
wider, and 14 in. higher than the out- 
side of the door frame. 
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Fics. 3,178 to 3,180.—Floor mortise spring hinge (figs. 3,178 and 3,179), and cast iron box fer 
setting same and pivots into tile or cement floors. The hinge supports the weight of the door 
on tool steel ball bearings set upon a raised centerpost, giving an easy movement to the door. 
The ball bearings are protected from water and dirt. No hanging strip is required. The back 
edge of the door is slightly rounded. The tension of the spring is adjustable. These floor 
hinges are double acting; but by using a stop-head, they work equally well single acting. 


Fic. 3,181.—Spring butts for screen door. It has a removable pintle, avoiding the necessity of 
taking out screws when taking down the door. 
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If the door frame be not set plumb, the door will swing of itself 
unless fastened. Wedges or stems should be placed between the 
frame and studs to allow the frame to be nailed straight. 


TOP RAIL 


MIDDLE RAIL 


PANEL PANE! 


BOTTOM RAIL 





Fic. 3,182.—View of house door with names of parts. 


. Hanging Doors.—This work requires to be done with con- 
siderable precision to make a satisfactory job. If the hinge 
stile of the door be not true sideways the rounding side should 
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be placed next the rabbet as a good joint between the door and 
the back of the rabbet can be more easily made than if the 
hollow side of the stile were to be fitted. Figs. 3,183 to 3,185 
ma the method of hanging the door. The work is briefly as 
ollows: 








EXTENSION 
RULE 





























1G. 3,183.—Measuring opening for door with extension rule. 


1. Fit door to frame, allowing a scant 1 at top and on each 
side (fig. 3,183). 

The bottom of the door is often not touched except to saw 
away the lugs of the stiles after the door is hung. 

2. When a threshold is provided the door is scribed to fit 
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the thickness of the threshold, allowing 14” clearance at bottom 
of door. 

3. After marking as in fig. 3,184, indicate the amount of 
stock to be removed, plane door until it fits the side of frame 
against which it is to be hung; plane top and bottom till door 
fits frame with the usual clearances shown in fig. 3,185. 

4, With door in position, as in fig. 3,185, scribe line M, 8 ins. 
from the top of door, and line S, at elevation of top of bottom 





Fic. 3,184.—Transferring measurement of door opening (as taken in fig. 3,183) to door. 


rail of the door; these lines M and S, indicate position of top 
edges of upper and lower hinges. 

5. Having removed door and stood it up edgeways on the 
floor, lay upper hinge carefully in place with the upper edge of 
top hinge registering with line M. 
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6. With scriber or knife, mark carefully on edge of door® 
outline of hinge as in fig. 3,186. 

7. Make a similar layout on door jamb. 

8. Locate in similar way outline of lower hinge at S, on both 
door and jamb. 








































































F.c. 3,185.—Door fitted and 
placed in position showing 
usual clearances, and wedges 
L, A, R, F, holding in posi- 
tion preliminary to marking 
for hinges. 

















9. Scribe a line LF, fig. 3,187, to denote the depth of gain or 
section to be cut away in which hinge is to rest. 

10. Mark depth of gain on frame. 

11. Chisel out gain on door and frame. 
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12. If loose pin butts be 
used, separate the parts and 
fasten them in place. 

Use spiral drill for screw 
holes, andto insure hinges pull- 
ing tight against the side of the 
gain, make the holes a trifle 
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Fic. 3,186.—Scribing or “‘knifing’’ hinges. 
nearer the back side of the 
screw, hole of the hinge. 















































Fic. 3,187.—Complete lay out for cutting gain. 


NOTE.—The term right and left as applied to hinges and locks refers to the direction in 
which the door swings when it is pushed open. 
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13. Put door in place and insert pins. 
14. If door hang away from the frame on the hinge side, 
remove door; take off hinge and chisel gain deeper at its front, 


Fitting Locks.—The various types of lock used on house doors 
may be divided into two classes: 

1. Rim 

2. Mortise 







UNSIGHTLY 
PROJECTION 




















STRIKER OR LATCH PLATE 


Fic. 3,192.—Rim lock fitted to door. Note how the d i i 
the two screws which hold the latch plate. he a 








Fics. 3,193 to 3,197.—How to fit a mortise lock. First, locate the knob spindle and key holes 
as in fig. 3,193. In placing the lock, keep the selvage back from the edge of the door a scant 
14%’’ so that the selvage may be sunk below the edge of the door by that amount when mor- 
tised in. This will permit the door to be trimmed without the removal of the lock in case the 
door should swell after being fitted and locked. 2. Bore the holes for knob spindle and key. 
3. Locate a center line on the edge of the stile and bore for the mortise which shall receive 
the box of the lock. 4. Place the box and then mark about the protruding selvage using a 
sharp knife, fig. 3,195. 5. Remove the lock and “gain in” the selvage, as in fig. 3,196. 
6. Fasten the lock by means of the screws through the selvage and attach the escutcheons, 
knob spindle and knobs as in fig. 3,197. 7. Close the door and mark the vertical position 
of the latch upon the jamb. 8. Open the door and place the latch or strike plate, locating 
its vertical position by means of the knife marks just made upon the jamb, and its horizontal 
position by a measurement taken from the latch to the face of the door; transfer to the jamb 
by rule or gage. 9. Scribe about the plate and then gain it into the jamb. Ona door witha 
rabbeted jamb instead of an adjustable stop, the essential measurement will be from the 
back arris of the stile to the front of the latch. 10. Attach the plate, then chisel out the 


openings for latch and bolt. 
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Since no cutting is necessary with rim locks they are more 
easily put on than mortise locks. However, because of their 
unsightliness, and the fact that they can be removed from the 
inside by simply taking out the screws, they are used only on 
cheap work, as shown in fig. 3,192. 

If in fitting a rim lock, the door rattle, the striker or latch 
plate may be set back into the frame, or lock itself may be set 
out by means of pasteboard or thin piece of wood between it 


and the door. 


The mortise lock is housed in a mortise cut in the door. 


To fit a mortise lock, locate the knob spindle and key hole. 


In placing the lock, keep the selvage back from the edge of the door a 
scant 1% in. so that the selvage may be sunk below the edge of the door by 
that amount when mortised in. This will permit the door to be trimmed 
without the removal of the lock in case the door should swell after being 
fitted and locked. 


Next bore holes for knob spindle and key. The mortise may now be laid 
out and accurately cut. First locate a center line on edge of stile and bore 
for the mortise, cutting mortise to fit box of lock. 


Place the box and then mark about the protruding selvage, using a pre- 
cision scriber or sharp knife. Remove the lock and cut a counter mortise 
for the selvage. The lock is then fastened by means of screws through the 
selvage. 


Put in place knob and spindle, inserting enough washers to prevent lost 
motion. 


With lock attached to door, close door and mark vertical position of the 
latch plate upon the jamb. Open door and locate the latch plate in posi- 
tion, scribing the correct position. 


Cut mortise so that latch plate will lie flush in jamb. Attach plate and 
mortise out opening for latch and bolt. 
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CHAPTER 51 


Windows 


The term windows as here used includes broadly the window 
frame, sash and blinds. The construction of window frames is 
very similar to that of door frames, with provision for pulleys 
and sash weights. The size of a window frame is governed by 
the size of the sash it is to accommodate. 

The essential parts of a window frame are shown in fig. 3,198. 

As here seen, it consists of a sill, side pieces or stiles, and a top piece or 
jamb. Let into the stile is a parting strip where sides form a guide for each 


of the sashes; stop beads form the outer guides, thus providing two run- 
ways for the sash. 


Near the top of each runway there is an opening for the sash pulley over 
which runs the cord connecting sash to weight, thus making the sash work 
easy. 

The finish consists of casing at top and on sides, and a drop cap as shown. 
Where weights are used there must be a pocket or runway large enough to 
accommodate the weight. The width of a window frame is between the 
stiles and the height is measured from the point where the outside of the 
lower sash strikes the sill or stool, or at the inside of the parting strip to the 
jamb, as shown in figs. 3,199 and 3,200. 


There are various types of frames. Ordinarily they are 
made after one of two styles. The simpler of these has no 
sub-sill and no blind stop, the blinds being hung upon the out- 
side of the casing; the other has a sub-sill and a blind stop. 
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Fic. 3,198.—Detail of window frame showing construction. 
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These two types are shown in figs. 3,201 and 3,202. 


When the single sill type (fig. 3,201) is used it is customary to sheath the 
house upon the studding and let the back of the outside casing rest upon the 
sheathing, cutting the siding against it; this is shown in detail in fig. 3,203. 


With the usual thickness of siding a 7% in. outside casing is all that is 








PARTING STRIP 
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Fics. 3,199 and 3,200.—Front view and cross section of window frame illustrating bases of 
measurement for size. The size of frame is stated the same as size of opening for sash which it 
accommodates, thus MS, height; LF, width. 


necessary to give sufficient sinkage to the siding. 


Window frame construction is further shown in figs. 3,204 to 3,208, as 
set in building and with sash in position. The views show frames for brick, 
stone and wooden or frame walls. The brick frames are usually measured, 
both in height and width, by the height and width of the brick opening. 
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For the height: from the outside bottom corner of the sill to the upper edge 
of the head hanging stile; and for the width: from the outside edge of the 
right to the outside edge of the left hanging stile. These dimensions are 
also followed for all stone frames. If the frames have circular heads, the 














Fics. 3;201 and 3,202.—The two general styles of window frame. Fig. 3,201, single sill frame; 
fig. 3,202, frame with sub-sill and blind stop. 
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Fic. 3,203.—Detail of single sill frame setting showing construction. 
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Fics. 3,204 to 3,208.—Detail of window SHEATHING 
frame construction and setting. Fig. i SS 
3,204, sectional view of frame set with 
reinforced stucco siding; fig. 3,205, con- 
struction of frame for setting without sheathing; fig. 3,206, plan showing construction of 
frame for sheathing and stucco. The blind stop joining sheathing on stud so that it is lapped 
by the cement, which, to further guard against leaks, fill in a core on back of casing. It 
shows the studs doubled at window opening, and it is tbe hest thing to do, but can be 
omitted when the frame is sheathed; fig. 3,207, elevation side view at sill, of fig. 3,204; fig. 
3,208, section of fig. 3,207. 
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height to the spring line should be obtained, and the radius, if the head be 
not semi-circular but segmental. Ifan elliptic head, it must have a wood 
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* pattern made the exact shape to fit the wood head to the brick or stone 


opening. 

In measuring up window frames for framed or wood walls, 
the sizes are usually taken from the sill to the head, two cross 
studs top and bottom and an inch allowed for clearance between 
the studs. 

For example: if the frame be 6’ 6”, then the framer will keep the distance 


between his head and sill piece about 6’ 7 to 8” inches distant, remember- 
ing always that they must not change the distance of sill from floor. 
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Fic. 3,211.—Plan detail of fig. 3,210, showing setting with brick in place. 
The width is taken between studs, and 214” is allowed for a sash 
weight-box, each side (5”) providing free weight action. Examination of 
these details will help greatly in measuring, planning and making. 

















Figs. 3,209 and 3,210 show a window frame for brick veneer 


buildings. 
It is built for frame construction and an outside moulding for abutting 


brick. 
In the box frame for brick houses the sash weights run ina box which is 
enclosed back of the pulley stile. The outside casing usually projects beyond 
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the back of the pulley stile 14 in., around which bricks are laid, holding 
the frame firmly in place, as shown in fig. 3,212. 


Window Sash.—The essential parts of window sash are 
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Fic. 3,212.—Section through box frame showing construction for brick building. 


shown in figs. 3,213 and 3,214. It is well to note the names of 
the different parts and become familiar with the general con- 
struction. The requirements for sash are severe, as they should 


Windows 1,231 


be made very light, yet have considerable strength. This is 
secured by special joints at the corners, as shown in figs. 3,215 
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Fics. 3.213 and 3,214.—Side view and section of sash showing essential parts. 
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The edges of the meeting rails which form the joint between 
the upper and lower sash are beveled or joggled so that they 
will closely fill the space between the two sashes. 

There is a multiplicity of stock sizes of sash, giving a great 
variety to select from. The following table gives these various 
sizes. These sizes are determined by the regular sizes of glass. 





Fics. 3,215 and 3,216.—Mortised and coped sash joint of the top and bottom rails. The ends 
of the mortises are fastened to the rail by the same method. The tenon is split in two places 
near the edge and wedges driven in as shown, thus expanding the tenon and forming a dove- 
tail; the mortise being cut larger toward the ends to allow the tenon to spread out. 


The list is for four light windows, all 1 3g or 1X in. in thickness. 
An allowance of 5 ins. in width and 6 in. in height is made for 
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the outside sizes of the sash, which is the size of frame (between 
stiles, and between jamb and sill). 


Sizes of Four Light Sash 


9) 1” * 3 10” 9” > 4’ 10” 
9? 1” x 4’ grt 9” x 5’ Qo” 
or 1” x 4’ 6” id , ” 
o 1 x 4’ 10” ae % gS: o 
x 5’ 10 
Rs 1” x 5/ gt 9” x 6’ 3g” 
oie > bs 9” x 6’ 6” 
a’ a” x 9:10” 9” x 6’ 10” 


9/ Ve x 6’ Phe 9” >. 7° Q” 
oF qe > 6’ 6” O° x Y i 6” 
2” 5” x 3° 10” 9” x7’ 10” 
9° 5” pre 4’ 2 ’ 9” x 8’ ore 
of 5” x 4’ 6” 9” x 8’ 


2’ 6” x 4’ 10” 11” x 4’ 
2’5”" x 5’ 2" 211" x 4’ 
7 2’ 5” x 5’ 6” 2/11" x 5’ 
-2’ 5” & 5’ 10” 2’ 11" x 5’ 
"25" X 6’ 2" 2/11” x 5’ 
2’ 5” x 6 6Y Bare & 
2’ 5” x6’ 10” 2’ 11” x 6’ 
2’ 5” xX 7 Q" Q’ 11” x 6’ 10” 
2’ 5” x 7 alee vi 11” x 7 oe 
2’ 5” x 7° 10” 2°11" x7 6” 
2’5"” x 3’ Q” 2’ 11” x 7’ 10” 
2’ 5” x 8’ 6” 2/11” x 8 2” 
2'9” <4’ 6” 2/11" x 8’ 6” 





It should be noted that sash are listed as ‘‘2, 4, 8 or more light” as for 
instance, a 1020, four light window. 


The list here given is for four light windows, all 13¢, or 134 in. in thick- 
ness; an allowance of 5 ins. in width and 6 ins. in height is made for the 
outside sizes of the sash, or the size of the frame between the pulley stiles 
in width and the stool and header in height. 


Fitting Sash to Frame.—This is an operation requiring some 
precision. The requirements are: 

1. That the tops of meeting rails should be parallel and flush. 
2. That the lower edge of bottom rail should make a tight 


ive 


joint with the sill. 
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To accomplish this, the upper sash should be fitted first, being jointed’so 
that the meeting rail will be level. 


Joint the lower sash so that the tops of the meeting rails are parallel. 


Next close sash and measure with dividers, as in fig. 3,219, amount MS, 
to be taken off bottom rail to bring top rail flush. Transfer the measure- 
ment, as in fig. 3,220, by holding one point of divider on lower edge of sash 
and describing two arcs LF, at ends of lower rail as seen in fig. 3,221. 


With straight edge scribe line tangent to these arcs, as in fig. 3,221. 


Set bevel to angle of sill and parting piece, as in fig. 3,222, and in jointing 
to the scribed line, plane lower edge to this bevel as indicated by dotted 









I 


LOWER SAS 


Fics. 3,217 and 3,218.—Construction of joint between tin il i stri i 
insite cette tone meeting rail and parting strip showing 
line in fig. 3,223, varying the bevel a trifle from the setting, so that the sash 


will bear a little harder upon the outside than upon the inside, as indicated 
in fig. 3,224. 


When the work is properly done the tops of the meeting rails will be flush 
and the upper and lower rails in firm contact with the jamb and sill respect- 
ively, when the window is closed. 
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Fics. 3,219 to 3,224.—Method of fitting sash to window frame. 
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Sash should be fitted and hung before the house is plastered 
to protect the latter from the weather. Cover with muslin to 
protect them from lime spatter. In warm weather the apertures 


may be covered with muslin and sash hung after plastering is 
done. 
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Fics. 3,225 and 3,226.—Method of attachin i i 
( z ; i g cord to sash, and view of cord fixture, fitting fi 
in a hole bored in sash into which a knot in cord is firmly held. le 


Sash are usually hung by cords which pass over pulleys near 


the top of the stiles and fastened to weights, thereby supporting 


most of the weight of the sash and rendering them easy to 
operate. 
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IGS. 3,227 to 3,229.—Sash cord and 

sash chains. For light sash, cord is 
used varying in size from 74% in. to 
34 in. diameter. The various sizes 
of cord are suitable for weights as 
follows: 7 in., 5 to 12 lbs.; 14 in., 
12 to 20 Ibs.; %% in., 20 to 30 Ibs,; 
54% in., 30 to’ 40 Ibs.; 3% in., 40 to 
50 Ibs. For above 250 lbs. cable 
chain should be used. It does net 
pay to use cheap rough wheel pul- 
leys as they work havoc with the 
cord, nor cheap cord as it soon 
strands and has to be replaced. 


1GS. 2,230 to 3,233.—Various seg- 
mental and circular sashes. The 
outisde dimensions of these are 
always given or determined by the 
radius, which must be taken from 
the frame and be absoiutely accurate. 
Should these sashes be ordered from 
a mill, state the size of glass, num- 
ber of lights per window, thickness, 
if plain or check rail, glazed or 
open. For segment or circle corner 
windows always give the radius of 
the segment. 
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The cords are fastened on each edge of the sash by passing them througn 
a sash cord fixture and tying a knot, the edge of the sash being grooved to 
permit the cord to lie flush. The fixture is an iron socket, let into the sash, 
as shown in figs. 3,225 and 3,226. 


Glazing Sash.—The glass or “‘lights” as they are called, are 
generally cut 14 in. smaller each way than the rabbet to allow 










GLA 
L POINTS 7 


Fic. 3,234.—Detail of muntin showing two lights in position. Side of mortise rabbet to be 
painted or oiled before glazing, putty painted after set. 


for irregularities in cutting and in the sash. This leaves a 
margin of 1% in. all around between the edges of the glass and 
sides of the rabbet. 

Fig. 3,234 shows two lights or panes of glass in position. In 
glazing, on best work, first a film of putty is placed on the glass 
supporting side of the window as shown, although this is fre- 
quently neglected. 
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To do this properly have the putty very soft, because the glass must be 
pressed into it until it bears evenly. 


The glass is held in place by glazier’s points or small triangular pieces of 
tin, as LF; these are driven or pressed into the sash with a chisel as shown 
in fig. 3,234. : 






PRESS DOWN 
WHEN STRIKING 






FORCING, OR DRIVING: 
IN BY SLIDING CHISEL 
ON GLASS 


Fics. 3,235.—Glazing sash 1. Inserting the glazier’s point. 


After the glass is firmly secured with the point, the putty, as soft as can 
be handled, is put on with a putty knife, as in fig. 3,326, being careful that 
the putty does not project beyond the edge of the rabbet so that it will not 
be visible from the other side. 


Storm Sash.—These are made quite similar to ordinary 
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window sash except that they are mostly in one piece and, like 
casement windows, open out, being usually hung at the top and 
fitting into outside casings against blind stop or hanging stiles 
as they are sometimes called. 







eee, 018 
A 


WW 










VWs 


: Va y (ao 
Tee ey 
Se 


Fic. 3,236.—Glazing sash 2. Applying the putty with putty knife. 
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To provide for convenient adjustment for ventilation they 
are fitted with one of the several kinds of adjustment fasteners, 
two of which are here shown, in figs. 3,237 to 3,239, but the 
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Fic. 3,243.—View of sash lock on sash in locked position. 
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ics. 3,244 and 3,245.—Application of metal weather strip to a sliding sash. When meeting 
rails close the metal strips engage to make an air tight joint. 














Fics 3,246 and 3,247.—Design for casement window opening out. 
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side adjustment is only advisable when the sash is hinged at 
the side; otherwise there is a tendency to warp the sash into 
ill fitting and to crack the glass. 


Transom Sash.—These are usually made in one piece, either 










































































Fics. 3,248 to 3,251,—Methods of hanging transoms. 


hung at top or bottom or pivoted at centers vertically or hori- 
zontally. As they are ordinarily built in over doors opening into 
hall-ways or adjacent rooms, it makes no difference which way 
they open, in or out, so far as the elements are concerned, but 
light reflection and air have to do with how they are placed. 
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Fic. 3,252.—Horizontally pivoted “‘transom’’ with adjuster that may be locked in any position. 


Fic. 3,253.—Bevel gear transom adjuster for bottom hinged transom. 
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Fics. 3,254 and 3,256 


-—Solid and slat blinds, sometimes with a design cut in top solid paneg 
i 


and section showing lap joint. 
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They may be pivoted to turn either horizontally or vertically, 
or hinged at the top or bottom, as best suits the conditions. 


Blinds.—These are factory made in a variety of types, all of 
which come under two general classes, according as they are 
placed: 

1. Outside, or 

2. Inside 






































END VIEW 


Fics. 3,257 and 3,258.—Form of slat. 


Outside blinds are made with solid panels, or with slat panels, 
as in figs. 3,254 and 3,255. 

The slat blind is generally used owing to the ventilation and 
light secured by the adjustable slats. The construction and 
operation of these slats is shown in figs. 3,209 to'sizol. 

Blinds are ordered generally by the size of the glass, the same 
as sash. 

They are usually hung upon gravity hinges which are so made 
that when the blind is swung past the center in either direction 
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it will swing the rest of the way itself. Upon window frames 
which have blind stops the blinds are hung between the outside 
casings, but if the frame has nothing but the casing outside of 
the pulley stile, the blinds are hung with special hinges. 
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BEARINGS OR SOCKETS BORED INTO STILES 
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OPEN CLOSED 


Fics. 3,259 to 3,261.—Method of pivoting and adjusting slats showing slats in open and 
closed position. 
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Where a window has a pair of blinds the ends are lap jointed 
as shown in fig. 3,263, so that the blind A, is held closed by 
blind B. Fig. 3,264 shows the hinges and familiar spring fas- 
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Fic. 3,263.—Plan of pair of blinds showing lap joint at the center. 
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fastening which engages with a staple in either closed or open 
position, thus securing blind in either of these positions. 
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bic 3,264.—Plan of single blind showing hinge and spring fastening for locking blind in open or 
closed position. 
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Fics. 3,265 and 3,266.—Application of inside control to outside blind. Fig. 3,265, perspective 


\Y 





Inside Blinds.—These are made in several varieties. Two 
general types are the folding slat blinds and the Venetian 
blinds shown in the accompanying cuts. 
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The Venetian blinds are so improved as to be used for blind 
and awning combined either in a portable frame hung against 
blind stop, or without the frame. They are as readily removed 
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Fic. 3,267.—Inside control for outside blind. Jt operates the shutter from within without 
raising sash or screen, and holds it in any position. It can only be moved by the handle. 
The blind is lifted from the hinges the same as from any blind hinge. The sectional view 
clearly shows its construction, and that the only cutting required is to bore a half inch hole 
through the casing which does not interfere with weights. The continuous cog gear admits 
of attaching shutter with it in any psoition. There are a number of such appliances now in 
use 










































ALL SLATS HALF-PANELS THREE-QUARTER ALL PANEL 
HALF-SLATS PANEL 


Fics. 3,268 to 3,271 —Various types of folding blinds. Fig. 3,268, all slats; fig. 3,269, half 
panel and half slats; fig. 3,270, three quarters panel; fig. 3,271, all panel. 
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Fic. 3,275.—Venetian blind partly drawn. Automatically controlled fixtures hold these blinds 
at any position open or entirely closed. They do not in any way interfere with curtains. In 
winter they may be substituted with storm sash. The ordinary inside shade is then sufficient 
to control the light. These blinds may be fitted in any size, in sleeping porches, piazzas or 
wherever an awning is required, and are at once awning or enclosure against the elements 
without shutting out all the air. 
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from the brackets as an ordinary window shade roller, and the 
latest fixtures do away with all unevenness of run or cord 
entanglements and when made from correct measurements can 


be put up by any mechanic. 
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Sheathing and Siding 


In the better class of work, buildings are generally covered 
with two layers of boards with building paper between. The 
inner layer is called the sheathing and the outer layer the szding. 
This makes a good weather tight covering and should always 
be provided in cold climates. 

Some forms of siding with the lap joint makes a tight covering 
without sheathing and suffices in some sections not subject to 
low temperatures. 

For the sheathing ordinary lumber is used; common boards, 
usually 1x6 or 1X8 ins. This sheathing may be put on either 
horizontal or diagonal, as shown in figs. 3,276 and 3,277. 

There are numerous kinds of siding, as: 


1. Colonial 5. False joint 

2. Clap board 6. Vertical batten joint 
3. Plain novelty 7. Shingle 

4. Figured novelty 8. Metal 


The distinguishing feature of these various forms of siding 
being in most cases the cross sectional shape of the boards and 
type of joint, as shown in the cross section figs. 3,282 to 3,287. 


Colonial Siding.—The simplest form of siding known as 
colonial consists of plain boards of rectangular section, as in 
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*Clap Board Siding or Clap Boards.—This form of siding 
differs from the Colonial in that the sides are tapered instead 
of parallel, as shown in fig. 3,283; also the boards are not so 
wide, being intended for less exposure to weather. 


The reason for the tapered sides is to secure a perfect lap joint with 
narrow boards, as shown in figs. 3,291 and 3,292. 
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Fics. 3,280 and 3,281.—Sheathing joints. Fig. 3,280, plain butt joint; fig. 3,281, ship lap joint 


Evidently, in fig. 3,291, showing two clapboards laid, the distance MS, 
from edge of board A, to stud is the same as the distance LF, from edge of 
board B, to stud, and with this inclination, the boards when assembled 
will come firmly together at the outer edges, as at L, thus giving a good 


*NOTE.—According to Weeden’s History of New England (vol. 1, page 284), ‘‘boards 
were placed on the outside, first called ‘clay boards’, then corrupted into clap boards.’* 
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joint instead of being open the length of the lap as with boards B and B’ 
in fig. 3,292. 


Nailing into stud as at B’, is likely to set up a bulging strain at H, 
causing board to check at H. 
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Fics. 3,282 to 3,287.—Cross sections showing shapes of various forms of siding as described in 
the text. 















To save lumber and labor, the’bevel is obtained by taking a diagonal saw 
cut through a board, as in fig. 3,293, thus each board is sawed into two clap 
boards, there being no waste except that due to the saw cut and dressing 
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Fics. 3,288 to 3,290.—Colonial siding as put on without sheathing. The boards are 1 X 10 ins. 
dressed lumber, or may be left rough in rustic work, nailed directly to the studs and mitred 
at the corners. Fig. 3,288 shows how it is laid on the studding. It can also just as well be 
set on sheathing. It is readily understood that the casings will need to be at least 1) in. 
and will better protect against leaks of 13gin. Some architects and owners prefer a corner 
board instead of mitred corner and there is no objection to it, indeed the bottom half of 
end wood of siding extending %% in. to 34 in. beyond the corner board can be made an attrac- 
tive feature of the whole design. Narrow corners and casings are advocated. The less wood 
there is to shrink away from the boards the less danger of leaks until painted again. 
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The general appearance and method of nailing clap boards 
is shown in fig. 3,294. 
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Fics. 3,291 and 3,292.—Comparison of clap boards and Colonial siding laid with small exposure 
to weather, showing faulty joint of the Colonial siding and why tapered planks or clap boards 
are used to secure a perfect joint. Nailing into stud at B’ will close joinc but is likely by a 
bulging strain to cause board to check at H. At A, is seen by dotted line what bevel ina 
1 X 10” board lapped 114” will make a perfect closure, or how at A, by right taper it may be 
done. 








— 5 
Lona WIDTHS 4,5,6,7 INCHES re 


Fic. 3,293.—Method of sawing clap boards two from a plank by diagonal cut. 


Clap boards are cut in lengths of 4 feet, this is so that the cut will center 
every fourth stud the same as lath. 


They are 6” wide, 14” thick at the butt or bottom edge and 14 ” at the 
top. This is done for quick handling and the joints ready fitted except 
where it joins trim. 
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ce  ————————— 


Care must be used in breaking joints. 


It sometimes occurs that bevel siding must be used on a circle or curve on 
a “clap boarded” house where nothing else would do. 
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Fic. 3,294.—Method of laying clapboard siding. Before putting on the siding, the sheathing 
should be covered with a layer of sheathing paper especially manufactured for this purpose 
one to four ply in thickness, carefully lapping joints and extending it under all casings being 
careful not to tear it, sometimes it is rosin sized and sometimes of tar or asphalt. Ic teey 
times in warm or near tropical climates it is done to keep out insects. B, indicates a 4’ 
stud or joint. A, 7%’ sheathing boards. C,theclapboards. D, the drip of water table. E 
the band of water table, made of 7%’’ lumber and furred off with a 14” strip indicated by . 
G, rat the 3 or 349’ X 14%" corner board in place and how the siding C, is squared 
against it. 
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It may be well said just here that more times the architect will, if possible 
to his design, employ some other method of siding, usually shingles especi- 
ally if the radius be short. When this cannot be done even by dressing, 
beveling the edges and setting close so that when painted it will look quite 
the same, then the boards must be bent. © 


As bevel siding is a quarter inch thicker at the bottom than at the top, it 
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Fics. 3,295 and 3,296.—Ship lap joint and open ship lap or novelty siding joint. By comparing 
the two joints it is seen that the novelty sidingj oint is equivalent to a ship lap joint with one 
side removed as along MS, fig. 3,296. 
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if 


is at once apparent that it will not spring around level in a horizontal plane 
unless something is done to make it. 


Probably the second best way to determine the amount of curvature to 
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give the edges is to first plot a curve as in fig. 3,297 and draw a line as at A, 
perpendicular indefinitely, set or measure for a piece of siding with its back 
plumb against the circle (wall) and protract a line as at C, on a plane with 
its level face until it intersects the perpendicular line at B, from which inter- 
section describe an arc with the radius, A, long enough to cut a pattern as long 
as you require from which all the rest may be cut. However, it is probably 
the simplest and best to tack a 14” strip on the back of the bottom of a 
piece of siding, spring it against the circle with both ends touching the 
base or water table, if level and with a pencil compass scribe the bottom, 
and thus secure a perfect pattern. 
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Fic. 3,297.—Method of determining 
curvature for bevel siding as ex- 
plained in the text. 
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A good method is to use a 5 in. board rabbetted and face beveled to 
imitate the siding, showing the bottom edge 3 in. instead of Win. 
(almost unnoticeable), and springing it around on 4 in. furring. If 
very short radius, steaming is advantageously resorted to. 


Plain ‘‘Novelty’’ Siding.—The distinguishing feature of all 
kinds of novelty siding is the form of joint used which permits 
laying the siding flush with the sheathing instead of inclined, as 


























Fics. 3,298 and 3,299.—Sectional view of novelty siding, and enlarged section of drip of water 
table. This style siding lies flush against the sheathing. 
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in the case of Colonial siding and clap boards. This joint is 
virtually a modification of the ship lap joint as shown in figs. 
3,295 and 3,296, and may be further defined as an open side 
mortised joint. 










SIDING 


Fics. 3,300 to 3,302.—Home made siding gauge 
and method of using. Itismade from a piece 
of 7 in. white pine or thinner of hard wood, 
and two or three lengths will serve all pur- 

poses. This one is for marking the end cut against trim after one end has been fitted, to 
insure a tight joint. This method is quicker than using the square for the reason that the 
trim is not always perfectly plumb and that it is often desirable to vary the level of the 
piece to be cut to improve its position or relation to other work or the whole when finished. 
It is seen that two nails N N hold the board in place while being fitted, and that a knife is 
used, cutting a deep kerf to be sawed to. It makes a cleaner joint than if sawed to a pencil 
mark. Board C is notched to enter rabbet R, and extends behind sill 114 in—at least above 
the bottom of board B, so that B lines with top of sill. Sometimes it might be better to 
have the bottom of B line with the bottom of the window sill which would most probably 
require different spacing. Then the top of board C would line with top of sill, and the 
spacing from sill to water table. floor or as the case may be, will be of uniform widths. 
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Figs. 3,298 and 3,299 show detail of novelty siding as laid 
on top of sheathing. Frequently it is used without sheathing 
as a matter of economy, the paper, when used being carefully 
tacked to the studding and the 7%” siding nailed directly to the 
stud, stiffening the building equal to sheathing. 


FALSE JOINT 


( 


ATLL 
Oi: 





















Fig. 3,303.—False joint novelty siding. 


THREE GROOVES 





Fic. 3,304.—False joist novelty siding with three groves. 


In figs. 3,298 and 3,299 A and D, are studs. B, sheathing, C, novelty 
siding E, corner board, F, drip of water table, G, band (F and G, together 
being the water table) H, vertical 14" strips allows use of 7%” lumber 
for G, and leaves a desirable air-space that dries out lumber resting upon 
foundation. I, is F, enlarged to show a groove on the under side which 
prevents water returning to G, and discoloring or streaking paint, as well 


as to keep water out of the joint between F and G. 


In this illustration it is seen that the corner board is nailed on outside of 
siding, thereby leaving apertures back of it caused by the grooves in the 
boards that are not only unsightly, but allow of water getting behind and 
rotting the wood, for it can be readily understood that where such work 
would be done, no paint would be put on back of it. 


Stud A, is shown to indicate how siding may be put on at random and 
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sawn off after it is put on, thus saving the time of fitting it to the corner 
board. The object is tosave labor, but the method is not to be recom- 
mended, except in case of cheap shacks or temporary buildings. Note how 
line of E, overhangs outside corner of G. 
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Fics. 3,305 to 3,307.—Corner detail of false joint novelty siding corresponding to design 
shown in fig. 3,306. In fig. 3,305, where A, joins 8, shows the rich appearance of squaring it 
against the trim. 3 and 4,is the water table; 5, the sheathing; 6, the studding; and 7, the 
foundation. Fig. 3,306 shows a three mould and fig. 3,307 a two mould design. 


Figured Novelty Siding.—Instead of simply cutting away the 
siding at the joint, as in the plain type it may be obtained with 
various ornamental grooves, such as shown in fig. 3,303, giving 
a more or less rich effect 
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False Joint Novelty Siding.—To save labor in laying the 
siding it may be obtained in double width, so that each piece 
will appear as two planks, as planks A and B, in fig. 3,303. 
Evidently such arrangement having half the joints requires less 
time to lay than the narrow planks. 


Vertical Batten Joint Siding.—This type of siding has been 














i joi idi i i riew; fig. 3,309, end or 
Fics. 3,308 and 3,311.—Vertical batten joint siding. Fig. 3,308, side view; ; 
sectional view. A, section of siding; B, stud; C, batten; D, face of siding; E, how band course 
of evecast may be ornamented; F, start of shingles on evecast. 
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sused considerably in some localities where economical construc- 
tion is necessary and where warmth is not very important. 

It consists of 7%” pine, or other suitable lumber, from 5 to 8 ins. in 
width, set vertically and the joint covered with an astragal batten, plain 
or moulded, ending at the top against a suitable finish, and fitted to water 
table finish or band course as the case may be. Five-eighthsx1 inch 


special elliptic pattern is preferable to stock 14X14”. Where boards 
more than 5 ins. wide are used 114 in. width is best 


When sheathing paper is used between studding and siding its value 
is much depreciated unless 12” purlins are set between studs behind 
the laps on the paper hung vertically and lapping on a stud, otherwise the 
laps open between the studs and let the air through. 


Shingle Siding.—Sometimes buildings are entirely or par- 
tially shingled on the side walls, more frequently, the latter 
siding being used onthe first story to a belt line over which a 
bel-cast is formed and the upper or remaining part shingled. 
The design determining how the shingles shall be laid. 

It is done in a variety of ways with wood and artificial shingles, sometimes 
along 24” shingle is used, laid 10 and 12 inches to the weather. Again 


the standard 18 in. shingle, laid as much as 6” to the weather, preferably 
less. 


Metal Siding.—Metal is sometimes used for siding stamped 
in various designs to represent clapboards, brick and stone. 
The only excuse for using this kind of siding is when there is 
great fire hazard. 

If not to protect an old building, the new one is best of brick, 
tile or other monolithic fire proof materials. 
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CHAPTER 53 


Stairs 


All carpenters who have tried to build stairs have found it 
(like boat building) to be an art in itself. This dismal introduc- 
tion is not intended to discourage the carpenter, but to impress 
him with the fact that unless he first master the principles of 
stair layout, he would have as many difficulties to cope with as 
he would encounter in trying to frame a roof without under- 
standing how to use ‘the steel square. 

Although stair building is properly a branch of mill work, the 
carpenter should know the principles of simple stair layout and 
construction for he is often called upon to construct porch steps, 
basement and attic stairs and sometimes the main stairs where 
the design is not too complicated. In order to follow the instruc- 
tions intelligently the carpenter should be familiar with the 
terms and names of parts used in stair buildings. Accordingly 
these are here given in the glossary which follows. 


Definitions 


Baluster.—A small column or post forming an ornamental enclosure and 
supporting the hand rail; usually two toa step. 


Balustrade.—A series or row of balusters joined by a hand rail. 


Bearers.—Supports for winders wedged into the walls and secured by 
the strings. 


Carriage.—The timber work which supports the steps of a wooden stair. 


Close String.—In dog stairs, a staircase without an open newel. 
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Cockel Stairs.—A winding staircase. 


Circular Stairs.—A staircase with steps planned in a circle, all the steps 
being winders. 


Curve Out.—A concave curve on the face ofa front string at its starting. 


Curtail Step.—The first step by which a stair is ascended, finishing at 
the end in a form of a scroll following the plan of the hand rail. 


Dog-legged Stairs.—Such as are solid between the upper flights, or those 
that have no well hole, the rail and balusters of both the progressive and 
retrogressive flights falling in the same vertical plane. 


The steps are fixed to strings, newels and carraiges, and the ends of the steps of the in- 
ferior kind terminate only on the side of the string. 


Elliptic Stairs.—Those elliptic in plan, each tread converging so that 
the assembly forms an elliptic ring in plan. 


Face Mould.—A section produced on any inclined plane vertically over 
a curved plan of hand rail. 


Flight of Stairs.—The series of steps leading from one landing to 
another. 


Front String.—The string on that side of the stair over which the hand 


rail is placed. 





Fillet.—A band nailed to the face of a front string below the curve and 
extending the width of a tread. 


Flyers.—Steps in a flight that are parallel to each other. 


Geometrical Stair.—A flight of stairs supported only by the wall at 
the end of the steps. 


Half-space.—The interval between two flights of steps in a staircase. 


Hand Rail.—A rail running parallel to the inclination of the stairs for 
holding the balusters. 


Hollow Newel.—An opening or well hole in the middle of the staircase, 
as distinguished from solid newel into which the ends of the steps are built. 


Housing.—The notches in the string board of a stair for the reception of 
steps. 


Knee.—A convex bend in the back of a hand rail. 


Landing.—Horizontal resting place in a flight. 
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Newel.—The central column around which the steps of a circular stair- 
case wind; the principal part at the angles and foot of a staircase. 





Nosing. 


3 The outer or front edge of the step that projects beyond the 
riser. 


Pitching Piece.—A horizontal timber with one of its ends wedged into 
the wall at the top of a flight of stairs to support the upper end of the rough 
strings. 


Pitch.—Angle or inclination to the horizontal of the stairs. 


Ramp.—A concave or convex curve or casement of an angle, sometimes 
required at the end of a wreath or an adjoining straight rail. 


Rise.—The vertical distance between the treads or.for the entire stairs. 





Riser.—The board forming the vertical portion of the front of a step. 


Run.—The horizontal distance from the first to the last riser of a flight 
of stairs. 


Squaring a Hand Rail.—The method of cutting a blank to the form ofa 
rail for a staircase so that all the vertical sections may be right angles. 


Spandril.—The angle formed by a stairway. 


Stairs.—The steps whereby to ascend and descend from one story to 
another. 


Staircase.—The whole set of stairs with the side members supporting 
the steps. 


Straight Flight of Stairs.—One having the steps parallel and at right 
angles to the strings. 


Steps.—The assembly consisting of a tread and a riser. 


Scroll or Curtail Step.—The bottom step with the front end shaped to 
receive. 


String or String Piece—The part of a flight of stairs which forms its 
ceiling or soffit. 


String Board.—The board next the well hole which receives the ends 
of the steps. 


Step.—The horizontal board stepped upon in ascending or descending. 


Soffit. —The under side of an arch or moulding. 
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Tread or Run.—The horizontal distance between the risers. 


Wall String.—The board placed against the wall to receive the ends of 
the step. 


Well.—The place occupied by the flight of stairs. 
Well Hole.—The opening in floor at the top of a flight of stairs. 


Well Staircase.—A winding staircase enclosed by walls resembling a 
well, 
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f1G. 3,312.—Illustrated stair definition 7. 


Winders.—Steps not parallel to each other. 
Wreath.—The whole of a heliacally curved hand rail. 
Wreath Piece.—A portion of a wreath. 


The most important of the definitions are illustrated in figs. 
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3,312 to 3,314, and the student should become thoroughly 
familiar with the terms before proceeding further. 


Laying Out Stairs.—Although the design of stairs is properly 
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Fic. 3,313.—Illustrated stair definition 2. 
the work of the architect, yet the carpenter is frequently called 
upon to take measurements and work out the problem, 
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especially in the cheaper class of buildings, where it is a com- 
paratively simple job. The principal dimensions to be ascer- 


tained are: 
1. Rise; 2. Run 


The run will be governed not only by the rise but also by the 
head room. These items being settled, the proportions of tread 
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RISE PER STEP 


STRINGER 





Fic. 3,314.—Illustrated stair definition 3. 


and riser must be determined. The following example will 
serve to illustrate the method of laying out a simple or straight 
flight of stairs without landings. 


Example.—The distance between floors or rise for a straight flight of 
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stairs is 9 ft. Lay out the stairs so that the head room will not be less 
than 7’'-2", the length of opening in upper floor being 9’-6”, allowing 
34 in. for plaster and laths, 8 ins. for floor joists, and 7% in. for single 
matched floor. 


Run.—In fig. 3,315, draw line LF, to represent elevation of lower floor 
and MS, parallel and at a distance of 9 ft. (the given rise) to represent 
floor level. The distance between upper floor and plaster is: 


34+8+ 74 =94 ins 
(pbtete Sunde Sete oe 





FLOOR LINE 


1G 3,315.—Preliminary layout for stairs showing method of obtaining approximate run for a 
given headroom. 


Measure down from MS, 95¢ ins. and draw line ms, elevation of plaster. 


Now since the head room must not be less than 7 ft. 2ins , draw ver- 
tical line through H, and mark off distance HR =7'-2” =head room. From 
M, drop perpendicular Mm’ to LF, and draw through points M and R 


line MR’, then m’R’, is the approximate run for head room HI?. 
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Risers and Treads.—For an ordinary building the rise per step or risers 
should be 7 ins. for a tread of 10 ins. Variation will of course have to be 
made in both riser and tread to meet the conditions of any particular 
installation, but the proportions of 7 and 10 may be taken as trial dimen- 
sions. 


Steps should not be either too steep, due to excessive rise or “‘slow’’ due 
to extreme width of step. An ordinary rule giving good proportions is: 


Twice the rise per step plus the tread should equal 24 
that is using the proportions above stated. 
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Fic. 3,316.—Diagram of steps showing that ihe number of treads =_number of risers — 1. 


2Xrise+tread = 24 
2X 7+ 10 =24 


For a rise of 7 ins. the number of risers will be: 
(9X12) +7=15.4 


Since there cannot be a fraction of a riser (that is the last riser should be 
full size), assume the number of risers to be 15. Take a “story pole’? and 
lay off on it the rise or 9 ft. 


Set dividers a little over 7 ins. and step off the 9 ft. distance marked on 


the story pole. If there be a remainder adjust the setting until the 9 ft. 
distance is divided into 15 parts. 


The riser or rise per step is found by measurin 
c g one of these spaces. 
Call the trial run m’R’ or 11 ft. 414 ins. (as found in AP wsas lols si 
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The run per step or 


width of tread =run+number of steps.......... (1) 
Substituting the trial values in this equation (1), 


width of tread =11’-414” +(15—1) 
= 136.5+14=9.75 ins. 
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Fic. 3,317—Completion of layout for stairs. The lines MS, ms, LF, etc.. are the same as 
was obtained in fig. 3,315. Divide line m'R’ or run into 14 equal parts = number of steps 
as at points a, b, c, etc.,and similarly (remembering that the number of risers isalways1 + 
number of steps) divide the line NP, into 15 parts = number of risers. From these points 
a, b,c, etc., and 1, 2, 3, etc., draw lines parallel to NP, and m’'R’ respectively, each pair of 
lines thus drawn giving the riser and tread of each step. 


ww 
2 


This is near enough the desired 10-in. tread to be satisfactory. Now 
test for head room by comparing with fig. 3,315. In fig. 3,315, distance 
PR/=11/-41¢’’—10’=1’ 416” =161¢ ins. Then for 9.75-in. tread there 
would be 1614g+9.75=1-+, or two steps between ‘Prancd i. 


1,280 Stairs 





The height of the second step is 2 (9X12+15) =14.4 ins., or approxi- 
mately 147/;, ins. 

For 7’ 2’’ head room the allowable height of the second step is 12% ins., but in th® 
trial lay out it is 147% —1234=21% in. too high. This is, however, near enough. The 
complete lay out for the dimensions just obtained is shown in fig. 3,317. 

In ordinary carpentry such as common stairs for attic, porch, etc., heads and risers are 
nailed to place, first risers, then treads. In mill work better construction methods are 
employed. 





Fic. 3,318.—Application of the steel square in laying out stringers. 

















Fics. 3,319 and 3,320.—Fence for use with steel square in laying out stringers. It is easily 
made from a piece of oak or other suitable wood by boring a series of holes for wing nut 
bolts on one side from M to S, and sawing a slot LF on the other side. It is attached to the 
square as shown in fig. 3,321. 


Laying Out the Stringers.—To transfer the stair layout of 
fig. 3,317 to stringers full size, must be done with care. Ordi- 
narily the stringers are marked for sawing with a steel square, or 
a pitch board, but for greater precision a different method is 
used. 


Fig. 3,318 shows the ordinary method of laying out by taking 
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the rise per step on one leg of the square and the tread on the 
other. To secure accuracy in laying out this way the work 
should be done with great care. 

It is better to use a fence as shown in figs. 3,319 to 3,321, or 
a pitch board, as in figs. 3,322 and 3,323. While these devices 
insure a constant setting, they do not give the entire length 
of the flight with accuracy. 





Fic. 3,321.—Fence attached to square. Slide square through the groove to desired setting 
7.2 and 9.74; adjust wing nut MS, till the bolts are near the square and clamp in position 
by tightening the wing nuts. 


On fine work where precision is required it is better to divide 
the entire distance into the required number of divisions with 
dividers and then apply the square or pitch board to these 
points. This entire distance along the edge of the stringer or 
“step length of stringer’’ corresponds to the hypothenuse of a 
triangle of which one leg is the rise and the other the run of 
the stairs, as in fig. 3,324. Hence. since the triangle is a right 
triangle 


step length of stringer = Vise S-rull?an ts (1) 


1,282 Stairs 












Fics. 3,322 and 3,323— 
Pitch board and method 
of using in laying outa 
stringer. 


NN ISRISERS. 14 TREADS 
‘ RISER HEIGHT BR R=9x12 +15=7.2 INCHES 
WS Mm'=Mm-miml=9xi2-7.2 =100.8 INCHES 
WN SS m'R=RUN=136.5 INCHES 
SS WSS MR'=Vi00.62 +136 5? =169.7 INCHES 


Fic 3,324.—Precision method of obtain- 
ing step length of stringer... Transfer 
Mm’ ,m’R’, from fig. 3,327 and connect M 
and R’. Erect perpendicular at R’, 
and lay off R’ R” = height of riser. 
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Substituting the values of the example as given in fig. 3,324, 
step length of stringer, or 





Fic. 3,327.—Complete layout for simple form of stringer. To luy out ends, from point L, 
continue line ML to the edge of board giving LF, top end of stringer. Draw with pitch 
board line RH, riser to first step making RH, shortcr than riser height by an amount equal to 


thickness of tread. From H, draw HG, parallel to tread, RHG being the shape of lower end. 
Evidently the length of board required for stringer is equal to distance between L and H. 


MR” = V(Q’-7.2)?4+(l-414")3 


reducing to inches 





= V100.8?+136.52= 169.7 ins. 
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Lay off 169.7 ins. on the edge of the stringer, leaving enough stock at 
the ends as may be required, and with dividers, divide the distance 169.7 
ins. into the same number of parts as there are treads, as in fig? 3,320- 
From the points thus found lay out the risers and treads with the steel square 
of pitch board as in fig. 3,326. The ends of the stringer are laid out as in 
fig. 3,327, which shows the complete layout. Where the steps are too 
wide for two stringers a third or center stringer is provided. 


An economical way of constructing the center stringer is 
shown in fig. 3,328, where use is made of the blocks cut from 
the side stringers. 
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Fic. 3,328.—Economical built up center stringer using blocks cut from the side stringers. 
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On enclosed or semi-enclosed stringers a combination of 
stringer and wall board is commonly used as shown in fig. ,3,329 
especially upon attic stairs. Such construction is not suited 
for fine work where the effects of shrinkage would show to dis- 
advantage. 





SIDE STRINGER 


Fic. 3,329—Combination side stringer and wall board as used in ordinary construction as on 
attic stairs. One inch stock is used for both stringer and wall board, the stringer being 
nailed to the wall board. 

Types of Stringers.—There are several forms of stringers 
classed according to the method of attaching the risers and 
treads, as: 

1. Cleated 
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2. Cut 
3. Built up 
4. Rabbetted (housed) 


a. Rectangular grooves 
6. Tapered grooves (wedge type) 


The distinction between these various types is shown in figs. 





Fic. 3,330.—Home made solid center type of fence. In con- 
struction take a piece of dressed wood about 20 ins. long, 
11% ins. thick and 2 ins. wide, and with a rip saw cut a kerf 

or slit in each end long enough to let the square in the depth 
required. In the absence of a thumb screw an ordinary or round head screw may be used for 
binding it to the square as shown. It is obvious that the convenient size given for the fence 
may be varied so long as it will serve the purpose and have a true contact face. 





3,331 to 3,335. The cleated stringer is for very rough work, as 
for basement stairs. Cut stringers are largely used in ordinary 
carpentry, as for porch steps or ordinary stairs. 
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The built up type is used where the stairs are wide enough ta 
require a center stringer, the waste blocks cut from the outside 
stringer, being used in building up the center stringer, as shown. 


These blocks L,R,F, in fig. 3,332 are the same as L,R,F, in fig. 3,333 
cut from the outside stringer inverted and nailed on. The rabbetted or 





BLOCKS CUT FROM RABBETS 


OUTSIDE STRINGER 


Fics. 3,331 to 3,335.—Various stringers. A, cleated; B, cut; C, built up; D, rabbetted or 
housed, the sides of the rabbet being parallel; E, rabbetted with tapered grooves for wedges. 


housed type of stringer is the kind used on fine work and should be made 


at the mill. In this type the risers and tread are held in the rabbets by 
wedges set in glue. 


These various types of stringer and methods of securing the 


risers and treads will be described more in detail in the examples 
following: 
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Simple Basement Stairs.—The example here given in figs. 
3,336 and 3,337 serves to illustrate two types of stringer, the 
simple cleated type and the rabbetted form with sides of rabbet 
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Fics. 3,336 and 3,337.—Simple basement stairs illustrating cleat and rabbet (straight grooves) 
type of stringer construction. 


parallel. As shown in the figures the run is 4 ft. and rise 7 ft. 
By finding the corresponding angle the bevel may be set to 
that angle and the treads laid out at the proper inclination. 


Thus: 
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In the triangle ABC, 


ACE 57, 
ta ABC = SS 
n AB 4 oe 


from the table of natural trigonometrical functions (page 522), this corre- 
sponds to an angle of 60°15’. 

















ELEVATION 


Fics. 3,341 to 3,343.—Application of home made fence and details of stair construction, show- 
ing how stringer intersects newel at hk. The first tread in place with the nosing g returned 
across end and a mould nosing of the same shape, intersecting and mitred around newel on 
top of newel base f. e, shows a bracket of thin material planted on face of string to cover 
end of riser. On plan it is seen how that e, mitres to riser c, and on elevation how riser c 
faces rise of stringer b, mitredtoe. dis tread nosed and returned as at g, on section. 


If a draughtsman triangle be at hand, the bevel may be very easily set 
to this angle. Otherwise draw the triangle ABC, to any scale or apply the 
steel square with the setting 714 applied to a 15 in. line. These methods 
are shown in figs. 3,338 to 3,340. In laying out, first the spacing of the 
treads on the edge of the stringer is marked and then the bevel is applied to 
these points and lines drawn. These lines represent the level of the upper 


surface of the treads. 
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Now set compass to radius equal to thickness of tread, with one point of 
compass on each line just drawn, describe arcs and with bevel draw lines 
tangent to these arcs, as in fig. 3,344. 


These lines will be parallel to the tread lines and the distance between the 
pair will equal thickness of tread. 


If cleats are to be used nail cleats flush with lower of each pair of lines. 


For rabbet construction saw along the lines to desired depth of rabbet and 
chisel out thus forming the grooves or rabbets into which the ends of the 







LOWER LINE 
OF TREAD 


TOP LINE 
OF TREAD 


Fic. 3,344.—Method of laying out lower tread line parallel to upper tread line and at distance 
apart equal to thickness of tread, with aid of compass and bevel. 


grooves should fit tightly. Hence to make a good job the tread lines should 
be laid out accurately to thickness of treads, and accordingly, in applying 
the bevel, use a precision scriber rather than a dull carpenters’ pencil with 
an acre of lead on the end of it. 


When the grooves have been cut and stringers sawed off accurately to 
length the parts are ready to assemble. Fig. 3,346 shows the assembly 
and method of nailing, both for the cleat and rabbet construction. 


45 ead the stringers may be built of 114 in. spruce or equally tough 
wood. 
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The length required for these stringers will be a little over 8 ft. Fi 

. Figs. 
3,345 and 3,346, show methods of using steel square and bevel in laying 
out the stringers. 


The setting for the steel square as shown in 7 and 123 i i 
34. It is seen (in 
fig. 3,346), that the bevel set to the angle and the rule is much faster and 


ESSER 





Fics. 3,345 and 3,346.—Method of using the steel square, bevel and rule in laying out stringers 
for simple basement stairs. 


the method possesses less danger of error in this class of stair building where 
the stairs approach the angle of a ladder and has open rise. These sketches 
show the rise between steps to be 7”, but they may be placed at any 
distance that best suits the requirements. As at 0 and c¢ a little added 
refinement may be had by chamfering and beveling top edge of step and 
raw end of wood exposed by reason of the stringer being on an angle and 


face of step square. 
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By cutting this square corner off witha sharp chisel takes off the saw-cut, 
looks and paints better. 


Instead of solid stringers, they may be of the built up, cleated 
type, as shown in fig. 3,347. 


Types of Risers and Treads.—There are in general two classes 







BUILT UP 
STRINGER 





Fic. 3,347.—Built up cleated type of stringer with treads in position showing construction. 
Can be used to advantage where small stuff is on hand and no wide boards available. 


of risers and treads, classified according to the method of joint- 
ing, as: 

1. Plain 

2. Tongue and groove 

For ordinary work the plain class is used, the tongue and 
groove for finer installations. 
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There are two types of plain risers and treads, as shown in 
figs. 3,348 and 3,349 representing American and English prac- 
tice, the effect of shrinkage on these types being shown in figs. 
3,350 and 3,351. 
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Fics. 3,348 to 3,351.—American and English types of plain treads and risers, showing effect 
of shrinkage as described in the text. 


When constructed of materials that are not thoroughly seasoned, or 
when the rise and tread is not as well seasoned as the string shrinkage is sure 
to occur as seen in figs. 3,350 and 3,351. The nailing in fig. 3,350 is best 
arranged for the least showing of shrink age. 
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A tongue at the top of the riser, while making a good joint, is objection- 
able in that it weakens the nosing of the tread, especially after the latter 
has become worn by long use. Accordingly, when this construction is used, 
the tread should be amply thick or the width of nosing reduced, to prevent 
abnormal stress coming on the reduced section of tread along the groove. 


The tongue or lip is usually about 3g in. deep and 3g or Jin. thick. This 
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Fic. 3,355.—View of underside of steps showing retaining blocks glued in the angles of the steps 
to hold them together, and nosing moulding. 


construction should be done at the mill but if the carpenter be called upon 
to do the work he should be careful not to get the risers too narrow. 

The tongue should fit snugly in the groove: the risers and treads are held 
together by a series of blocks, as shown in fig. 3,355. These blocks should 
be from four to six inches long and made of dry wood. They are usually 
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about 2in. square. Onastep three feet long. Three of these blocks should 
be used, spaced equal distances apart. 


Housed, Wedge Type Stringers.—Generally in finish stair 
construction the treads and risers are housed into the wall 
stringer, the rabbets being of the tapered side or wedge type as 





RABBETS WITH 
TAPERED SIDES 














ES abr etee bg housed (tapered rabbet or wedge type) stringer showing appearance of 
distinguished from the plain (parallel side) rabbet used on 
rough basement stairs already described. The general appear- 
ance of the rabbets are shown in the detail illustrated in fig. 
3,356. This is the wall stringer. 

The routing out or rabbeting is one-half to 54 in. deep and so 


Stairs 1,299 





shaped as to allow for a wedge from one-half to 34 in. thick at 
the butt which is for the purpose of forcing and holding the 
tread and riser faces tight against the outside cut of rabbet. 
When this work is accurately done the joint is hardly visible. 
This represents best stair construction suitable for fine first 
floor work and is usually done at the mill and the parts brought 


to the building knocked down, the carpenter having only to 
assemble the parts. 





zr 
hes CESS 


Fics. 3,357 and 3,358.—Center housed stringer. The grooves are cut by an electrically oper- 
ated machine to accurately fit the ends of the treads and risers. 


The carpenter will have framed the rough stringers which 
are to support the ceiling below the stair and placed them so 
that they may be used as a temporary stair for the workmen. 


If the stairway be an open one or semi-open, the plastering under the 
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TREAD IN PLAGE 











RISER 
ENTERING 


5 


g and 77 place in housed tapered rabbet stringer showing tongue entered into groove of tread 


Fics. 3,361 and 3,362.—Riser enterin 
thus locking the latter in place. 
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3,362 show treadand 
riser being put in 
place in the tapered 
rabbets. 


It will be noted that 
the tread is first put in 
place, then the riser, 
and when thus assem- 
bled, as in fig. 3,362, 
are locked in position; 
that is, the tread can- 
not be withdrawn 
without first removing 
the riser, being held 
by the tongue on the 
top edge of the riser. 


It remains to fur- 
ther secure these parts 
by the insertion of 
wedges cut tothe angle 
of the tapered sides of 
the rabbets. These 
wedges, as previously 
mentioned, are dipped 
in glue and driven 
home in the rabbets, 
thus firmly forcing the 
treads and risers 
against the outer side 
of the rabbets, as 
shown in fig. 3,363. 
The treads and risers 
may be further secured 
by retaining blocks, 
as shown in fig. 3,355. 
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The general appearance of stairs with housed (wedge type rabbets) wall 
stringer, as seen from the under side, is shown in fig. 3,365. 


In laying out a housed (wedge type rabbet) stringer, a tool 
(which can be easily home made) 
shown in figs. 3,367 to 3,369, can. 
be used to advantage. 


] 







In making a too! of this kind it is nec- 
essary to determine the correct shape 


Fic. 3,364.—Center treads and risers showing ton- 
gue aad groove joint. 





Fic. 3,363.— Wedges driven home in tapered rabbets of housed stringer. When the tread 
wedge L is cut long to project beyond riser rabbet, the riser rabbet wedge F is driven ‘n 
first, then the long wedge L. Since the wedge F is vertical when the stairs are in place 
the long wedge L will hold F in place against any tendency of the latter to fall out because 
of poor glue and vibration. However, both the wedges are sometimes made short. 
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| OPEN RISE 




















Fics. 3,365 and 3,366.—General appearance of stairs with center stringer and housed (wedge 
rabbet type) wall stringer, and detail showing mitre cut tread. As mentioned elsewhere, 
the center stringer is built up using waste triangular blocks cut from outside stringer. They 
are seen nailed to the top of a piece of joist center string 1. It may be any size that will not 
fall below lath or finishing line. It shows how the wall string is rabbetted 2, as previously 
described, to receive the tread 3, and riser 4, and the final wedging 5. The bottom tread, 6, 
is shown return nosed on a plain stringer. The bottom rise is shown mitred. This is not 
necessary when the newel is placed half on the first step and the base is a continuation of wall 
string, but would be necessary on the succeeding risers on outside stringer unless as at 8, the 
square end of riser should be covered by such finish as shown, then the tread must be as 
much longer as the thickness of this finish. If the mitre be cut as at 9 (fig. 3,366), it insures 
easy nailing without danger of driving it out of place or the need of securing backing for it 
on the string. 10 shows a tread with the end cut off square overhanging the string about 
1 in., without other finish. The top step 11 is cut off flush with the string as would be the 
case if it were for a “boxed in” stairs. Between it and the next step is shown an open rise 
in which manner cellar stairs are ordinarily built. 
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of the blades—width at narrow end, length and angle between the inclined 
sides. 


Since the tread is placed in its rabbet first, the width of the riser rabbet at 
the lower end must be such that there will be room enough between the 


projecting of the tread and side of rabbet to permit the insertion of the 
riser, that is, at the lower end of riser rabbet. 


minimum width =length of tread tongue +thickness of riser 
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Fic. 3,370.—Condition which governs minimum width of riser rabbet at lower end. Min!- 
mum width LF = length of tread-tongue + thickness of riser. 


This condition is clearly shown in fig. 3,370. Accordingly, following this 
principle, the layout of riser blade for the beve’ cool is made as explained 


in fig. 3,371, and somewhat similarly the tread blade layout 1s obtained as 
explained in fig. 3,372. 
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Skirting Board.—By definition a skirting board is a dressed 
board placed and fitted at either side of the steps to form a 
finish or “skirt” over the rough work. Instead of housed 
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Fic. 3,371.—Layout of riser blade for home made special bevel. First draw outline of outer 
side of tread and riser rabbets and edges of stringer. Sketch in end of tread T, in position, 
and show upper end of riser just entering rabbet at R, and in position at R’.. Draw line from 
b to b’, giving wedge side of rabbet. Draw perpenticulars ac and bd, then the intersection P, 
of the diagonals ad and bc, is position of pivot for riser blade. Sketch in portion of fence and 
continue sides of rabbet down past fence and connect as indicated by dotted lines, giving 
outline camnbd of riser blade. Make length of fence slot, say, twice width of fence, or to 
suit the desired range of tool. The riser blade, made according to the layout, is shown more 
clearly at the right, the letters corresponding to those in the lay out. 


stringers, the steps may be supported by open stringers and 
skirting boards used for the finish at the sides. 


On cheap work the skirting board will be cut to fit over the 
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treads and risers with butt joints, as in fig. 3,373, and for fine 
work with rabbetted joints, as in fig. 3,381. 

No matter how fine a fit be made with butt joints the work will 
look very bad in a few months, as shown in fig. 3,378, because 
the joints open up on account of shrinkage. In fitting a skirting 
board the nosing of the treads is cut off at the joint so as to 






TAPER BEGINS 
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ADJUSTMENT SLOTS 

Fic. 3,372.—Lay out of tread blade for home made special bevel. The outline for the tread 
blade is obtained in exactly the same manner as for the riser blade explained in fig. 3,375, 
except that the wedge angle MS, is made the same as for the riser blade. There will be in 
addition to the fence slot a short slot at the other end of the blade making the tool adjustable 
for nosing. . 


NOSING SLOT 


simplify making the joint. This is clearly shown for the butt 
joint skirting board in fig. 3,375, the shape of the board being 
shown in fig. 3,374. 


Cut and Mitred Stringer.—This is a form of open stringer in 
which the ends of the risers are mitred against the vertical 
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Fics. 3,373 to 3,375.—Butt joint skirting board and detail of joint. To simplify fitting the 
board the nosing of the treads are cut off as at M (fig. 3,374). When the board is in place 
the cut away part M, fits under S, of the board (fig. 3,373), indicated in position by the 
tread in dotted lines at M’. Here note how the skirting board fits on top the tread and 
against the riser. 





Fics. 3,376 and. 3,377.—T wo 
examples of Curtis centcr cut 
and mitred stringer stairs, 
colonial design. 
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Fic. 3,378.—Appearance of butt 
joint skirting board after the wood 
shrinks. It should be noted that 
the large cracks opened up are due 
both to the shrinkage of the skirt- 
ing board away from the steps 
and the shrinkage of the rough 
cut stringer away from the skirt- 
ing board. As indicated by the 
arrows these shrinkages are in Bo 
opposite directions. : ‘ : 

Fic. 3,379.—Curtis center open stringer colonial stairs, straight run first to second floors. 
There are 16 risers and 14 treads, 1 starting and 1 landing newel, 1 lasting, 1 gcoseneck and 
27 balusters. Note effect of white open stringer and mahoganized treads and rail. 
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Fics. 3,380 to 3,382.—Rabbetted skirting board and views of groove cut in steps and tongue 
cut in the board. For clearness the size of the groove is exaggerated in fig. 3,381, Evidently 
shrinkage will not cause visible opening of the joint because of the tongue projecting beneath 
the surface of the steps. 
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notch and a moulding is carried around the two exposed edges 
of the tread. This construction is shown in figs. 3,383 and 
3,384 and is used when the outside stringer is to be of the same 
wood as the finish of the house and is intended to take the place 
of the face casing or skirting board. All the risers should be 
mitred to the stringer, as sown in the illustrations at MS, and 
LY. 








STRINGERY 


Fics. 3,383 and 3,384.—Cut and mitred stringer and view showing mitres in place. The 
mitres MS and LF, are lettered the same in both views. 


Treatment of the Stringer Ends.—In order that the stairs 
may be firm and rigid they should be well fastened at the ends. 
Figs. 3,385 to 3,387 show some methods of fastening the 
stringers at the top to the header for different relative positions 
of the top step and header. These methods are satisfactory 
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and may be used where the stairs are not supported by section 
posts. 
Fig. 3,391 shows method of support at lower end. 


The illustration shows part of the outside stringer broken away making 
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Fics. 3,385 to 3,387.—Some methods of fastening stringers at the top to headers. 


visible the carriage or rough piece of lumber to which the finished stringer is 
nailed or otherwise secured. 


Fig. 3,388 shows method of fastening end of a housed stringer 
to the end posts or newels. 
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Fic. 3,391.—Method of sup- 
porting stairs at lower end by 
butting and spiking carriage 
against lower header. 


Fic. 3,392.—Stairs with cut and miterea stringers. The ends of the risers are mitered against 
the vertical or riser line of the string, which prevent the end wood of the risers being seen. 
The other end of each riser is in the wall stringer. The outer end of the tread is also mitered 
at the nosing and a piece marked like the nosing is mitered against, or returned at the end 
of the head. The end of this returned piece is again returned on itself back to the stringer. 
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Fics. 3,393 and 3,394.—Stairs with open outside mortised stringer and steps return nosed. 
Theriser 1 is mitred to stringer at 2. At h, isshown a dovetail mortise into which the tenon 
of baluster is stepped before the return 4 is nailed on, which is mitred at the corner. When 
ready to brad, it should be coated with hot.glue. 3, shows location of newel; 2, the face of 
string on which is first shown two treads and risers without finish. The next three show the 
treads in place and the equal division of balusters. In thisinstance, twotoastep. It will be 
seen that but one side of mortise and tenon h, is beveled instead of both. The first tread 
shows its return with its inside flush with string and the necessity of the rise being mitred 


to the stringer. k, shows how string with a bead worked on the bottom sets over jib panel 
rail l. 
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Fics. 3,395 and 3,396.—Treatment of center stringer ends. Face stringers as shown in fig. 
3,395 are tenoned to fit into a mortise in the corner or landing newels, and as shown in fig 
3,3 6 are secured on the inside by means of cleats screwed to the stringer and newel. 


























Fic. 3,397.—Center round starting newel and balusters showing dowel pin joint wich starting 
tread. 
Fic. 3,398.—Center square newel showing mortise and tenon joint with tread. 
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Fics. 3,399 to 3,402.—Placement of newel half on the third step with open stringer, and con- 
struction details. As shown the outside end of bottom step is returned with a rounded end 
into the riser to step 6, which in turn continues around outside newel widening at the side 
of stairs forming a seat into which is built a box or chest with a lid cut out of seat in pro- 
portion to the size of box. This seat may finish either against the wall or with a,pew end. 
C, is the cut on step to fit nosing G, and D, is the dovetail mortise to receive dovetail tenon 
of baluster. hk is beveled both sides. The newel e is of simple construction; f is the rail; 


G, nosing. The balusters t, 1’ suggest a square at bottom, graduating, the top half tapering 
to a round, and square the whole length. 
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The ends are secured by mortise and tenon joints, figs. 3,389 and 3,390, 
showing details of these joints. This method makes a substantial construc- 
tion because the posts can be securely fastened to the floor timbers. 
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Fics. 3,403 to 3,405.—Example of platform stairs mission style with no mouldings. Turned bal- 
usters with square ends may be used. Fig.3,403, plan; figs. 3,404 and 3,405, elevation. The 
only mitering necessary is that for returning the tread nosing across the outside end. Other 
joints being covered with the 4 X 2 strip shown on stringer and riser where it shows a panel. 
The best way to place this finish is to mitre at corner and at angles on string, though it may 
be done, if the material be thoroughly seasoned, with a butt joint and make a reasonably 
fair job if properly bradded and glued. Fig. 3,403 shows spandrel. 
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The newel should run down beneath the floor by the side of a 
joist to which it may be very securely fastened by spiking or 
bolting. 


Figs. 3,406 and 3,407 show two examples of this construction. If the 
joist runs the other way try to get the newel post against it if possible, 
either by furring out the joist, or cutting a portion off the thickness of the 
newel, as in fig. 3,407. 

In ordinary work the usual method is to let the newel rest on the floor, 
but this arrangement is less substantial. A method of doing this is shown 
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Fics. 3,406 and 3,407.—Newel attached to joist. Fig. 3,406, flush; fig. 3,407, partly cut away. 


in fig. 3,408, where the floor is reinforced by a block and the newel secured 
by a long lag screw; another and better method is by bridging between 
joists, as in fig. 3,409. 


When the position of the newel comes between joists it may be firmly 
secured by bridging across the joists, as in fig. 3,410. 


The treatment of the finish between housed stringer and base 
board at the ends is shown in figs. 3,411 and 3,412. 
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In fig. 3,411, there will be a little triangular section LAF , (shown shaded) 
at the junction of the stringer and baseboard. The stringer may be broad- 
ened in width, the outer edge being an arc tangent to the top edge of the 
baseboard; it may be worked out of one piece or built up according to the 
width of lumber used for the stringer. 
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Fic. 3,410.—Method of fastening newel by bridging across between joists. The illustration 
shews a bridge on each side but ordinarily one bridge will be ample. 


Fig. 3,412 shows similar treatment at the top end. 


Numerous details of construction are shown in the accom- 
panying cuts, illustrating treatment of approach end of stairs, 


placement of newel, etc. 
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Hand Rails and Balusters.—The hand rail which is made 
in various design runs parallel to the inclination of the stairs 
and serves the purpose of holding the balusters, the assembly 
forming a sort of fence, giving protection against falling over 





Fics. 3,411 and 3,412.—Method of joining the wall stringer ends with the base board. Fig. 
3,411, lower end; fig. 3,412, top end. 


the side of the stairs. As mentioned, there are a multiplicity 
of forms of hand rail, of which a few are shown in figs. 3,414 
to 3,418. 
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The particular part of hand rails which presents difficulty to 
the carpenter is the curved portion usually required at the ends. 
In former times when labor was cheap these curves were very elaborate, 


: : : 4 
but the present tendency is toward straight lines, some examples of curve 
portions of hand rails being shown in figs. 3,420 to 3,425. In this con- 
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Fics. 3,413.—Right and wrong methods of locating bottom newel starting from the floor. 


nection the student should understand the meaning of the terms wreath 
and ramp as given in the definitions. 


The methods of shaping the wood to these curves, which is one of the 
difficult.branches of carpentry, is later described. 


Sometimes, because of length, it is necessary to splice the 
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hand rail. This may be done as shown in figs. 3,426 to 3,428. 

The material from which hand rails are made should be 
straight grained and thoroughly seasoned. Weak hand rails of 
small cross section are sometimes strengthened in the middle 





Fics. 3,420 to 3,425.—Various curved portions of hand rails. A, wreath with quarter turn 
from pitch of stairs to second floor level; B, wreath following from one flight around the 
cylinder to the pitch of the next flight; C, “‘goose neck,” so called from its head being raised 
up to newel position by a neck, the length (height) of which is determined by the number of 
risers to where it must start on the next angle; D, and E, is plan and elevation of rail inter- 
secting cap turned to same design; F, ramp, turned from pitch line to intersect newel on a 
‘evel. It requires but one joint to make the turn. 
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by a cast iron baluster of the same design as the other, this 
baluster being firmly secured at the bottom. 


HIS END DOWN 





Fics. 3,426 and 3,428.—Hand rail splice joint. Fig. 3,426, lap joint secured by screws; figs- 
3,427 and 3,428, butt joint secured by dowel and bolt. 









CHEAP WAY 





Fics. 3,429 and 3,430.—Methods of fastening hand rai to newel. Fig. 3,429, with nails (cheap); 
fig. 3,430, with bolt. 
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Two methods of securing the hand rail to newel are shown in 
figs. 3,429 and 3,430. The lap-joint with lap pointed dowel is 
used on-the best work. If the butt joint be used the rail should 
be handled carefully until it is in place. 
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Fics. 3,431 to 3,434.—Various forms of baluster. Fi tangul, 
5 is gs. 3,431 and 3,432, rec ar; fig. 
3,433 and 3,434, turned. The cross section at various points are shown. kal 


There are numerous forms of balusters, in both the rectan- 
gular and turned or circular types, the turned type being the 


cheapest, except the rectangular form without tapering cross 
section. 
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A few forms of baluster are shown in figs. 3,431 to 3,434 and 
some methods of fastening the ends to hand rail and treads, in 
figs. 3,435 to 3,443. 


Hand Railing.—The process of laying out and making a 
wreath or ease off is known as hand railing. In mills where 
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3,443.—Treatment of the baluster ends showing various methods of fastening 

enree S 5 hand rail and treads. A, shows a cheap method of simply nailing the ends; 
B, balusters fitted in channels both top and bottom; Cc, dowel method of putting in round 
balusters; D, mortised into underside of the rail and dove tailed into the tread before the 
return or end nosing of the tread is put on; E, method of placing balusters before hand rail 


is set concealing the nailing. 
there is a band saw, the piece from which the wreath 1s to be 
worked is held at the correct pitch by a jig and the four sides 
of the wreath sawed. Upon the ordinary work it is rarely 
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Fic. 3,444.—Geometrical stairs having a cut stringer, quarter space of winders with two 
commode steps at bottom, and a quarter-space landing and quarter space of winders at 
the half height, the stairs finishing at a half-space landing. This is a suitable stair to place 
in a wide hall or shop. The curved portion of the first wall string is treated as a cut string 
to correspond with the outer strings. The winders in each space are made to ‘‘dance’— 
that is, to radiate from varying centers. This, by increasing the going of the steps, pro- 
duces a better falling line in the strings and handrail, and makes the stair safer to use than 
they would be if the steps did radiate from a common center- 
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necessary to work out a hand rail to special dimensions, as all 
that is needed may usually be found in stock. 


In the theory of hand railing figs. 3,447 to 3,452 illustrate the 
production of a pattern or face mould as shown in fig. 3,451. 
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Fic. 3,445.—Center colonial open stringer platform stairs. As shown, there are 6 risers to 
landing and 9 risers to second flow. The assembly comprises: 15 risers, 13 treads, including 


bull nose, tread and riser, 2 noseup, 1 starting newel, 1 volute, 1 easing, 2 goosenecks, 10 ft. 
hand rail, 28 balusters. 
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Fics. 3,446 and 3,447.—Center baluster joints. The balusters are dovetailed into the treads 
as shown in fig. 3,446, and the dovetailing is concealed by stcips of nosing and moulding 
mitred to fit the treads. This allows no end grain to show. 
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Fics. 3,448 to 3,452.—Theory of hand railing. 
A and B, plan and elevation of section of a 
cylinder; C, plan diagram of a wreath enclosed by tangents; D, development of tangert 
planes in elevation; E, face mould diagram; F, sketch of the prism shown in C. 
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Fics. 3,453 to 3,458.—Appli- 
cation of the template or 
pattern, square and bevel, 
starting and finishing @ 
wreath. A, marking the 
joints; B, marking for bevel- 


ing; C wreath ready for squaring; DandE, position of square in squaring; F, finished wreath. 
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In laying out, draw a straight line, as A’C’, in fig. 3,451, equal in length 
to A’C, fig. 3,450. Then with AB, fig. 3,450, as radius, and A’, fig. 3,451, 
as center, describe an arc; and with BC, fig. 3,450, as radius, and C’ as 
center, describe another arc intersecting the former at B’. From this point 
draw lines to A’ and C’ and the resulting triangle will be the true shape of 
the section of prism abc, upon the given line of inclination. 


Figs. 3,453 to 3,458 show construction of wreath illustrating 
use of bevel, square and template. 





Fic. 3,459.—Method of finding thickness of wreath piece. 


As much cutting must be done, the stock should be held in a vice and 
worked off, first, preferably, with a saw or draw knife and finished with a 
spokes have before beginning to mould, for which purpose a variety of 
chisels and planes may be had. 


A template should be made of some very firm, thin material, for marking 
the ends or section the shape the rail is to be made so that the ends will 
meet uniformly. The one universal method of invisible bolting and binding 
the ends together with draw bolts is the best known. 
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CHAPTER 54 


Flooring 


As a rule the laying of floors is done by specialists in this line 
because they can lay considerably more in a given time than the 
all round man. The ordinary carpenter however must do the 
work sometimes and therefore should be familiar with the 
methods employed. 


Floor Lumber,—The boards used for floors should be per- 
fectly free from sap and from large loose or dead knots. As 
soon as possible in the construction of the building, floor boards 
should be laid out.across the joists bottom upward, so that they 
may have every opportunity of drying and seasoning without 
being damaged by being walked upon. 

In order to minimize shrinkage floor boards are made in 
narrow widths, 3 or 4 ins. as the joints can be kept tighter. 

The two kinds of boards in most general use are: 


1. Plain or square edged 
2. Tongue and groove type as shown in figs. 3,460 to 3,462. 
In the tongue and groove form of board the board is 314 ins. wide over 


all of which 14 in. is required, making net width of board or width of cover- 
ing surface 3 ins. 


Classification of Flooring.—There are numerous kinds of 
floors to meet the varied requirements and they may be classed: 


1,336 Flooring 


1. With respect to number of layers, as: 


a. Single 
b. Double 


2. With respect to the form of joint as: 


a. Straight or butt 

b. Tongue and groove 

c. Ploughed and tongued 
d. Doweled 


SQUARE EDGES 





Fics. 3,460 to 3,462.—Plain square edged, and matched tongue and groove floor boards. In 
laying, the groove of one board is pressed against the tongue of the previously laid board until 
the edges come together thus making a tight joint. 


3. With respect to specia: features, as: 


a. Sound proof 
b. Fire proof, etc. 


Single Floors.—In the cheaper construction it is often that 
only a single finish board floor is laid when there is a warm cellar 
under the whole house to keep the cold or dampness out. Then 
it is imperative that all joints be cut centering a beam. 
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By carefully sorting for lengths and a uniform distribution of 
joints about the room, there is no reason why such a floor 
should not be laid to look as well as one overlaying another. 


Moreover, if the sorting of the boards be carefully done there will be 
little waste in cutting the beams so as to break joints and have them 
come over the joists; joints of this kind are called head joints, as distin- 
guished from the joints made by the abutting sides of adjacent planks. If 
these head joints be cut between joists the boards will always spring enough 
to make the joint unsightly, for if not very near the center between beams 
the longer one will spring more than the other and will sometimes split the 
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Fic. 3,463.—Tongue and groove board full size showing amount lost in laying by the projecting 
tongues. 


top part of board that forms the groove, and it might be that one of the 
abutting boards will be more springy than the other because of being sawn 
further from the heart of the wood. 


Just here it is well to mention the value of so matching 
abutting boards as not to have a striking contrast of the grain 
of the wood when it is to be finished natural. 


This plays an important part in the appearance of the floor as a whole. 
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Fig. 3,464 shows a single floor with plain square edge or butt joints laid on 
joists spaced 16 in. centers. As shown it extends between the studs to the 
outside, sheathing, covering and closing the space between it and the first 
joist or sill, shutting off draught and easy access of mice from cellar. 


A square edge floor should not be laid one board at a time, but 
a “bay” two or three feet wide of boards should be cut to the 
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Fics. 3,464 and 3,465 .—Single floor with square edge or butt joint, show: zyi 

One of the boards jomning at A, is flat grain and the other a grain; pb ea bites i ti 
the joint and therefore constitutes bad practice. In contrast to this are the matched joints t 
BandB. At C and F. are shown plastet wall and lath finished to floor, the facet 

of which is apparent. D, shews the base in place. As this must be nailed to the ethdiaine 
which does not shrink lengthwise more than 4/100 of an inch in 20 feet, and as th nace 
boards must be nailed to the floor joists which are liable to shrink from Le? tol’ in de th, 
according to how much the wood has been seasoned, it at once becomes biatent th gi 
floor will separate likewise from the base. To overcome this and to retain a tight 1 ; 
the quarter round *% is nailed in the angle where floor and base meet. The ne CEA 
should be painted or varnished before strip H is set so that as it settles it will not mec 

unfinished streak on the base board. feet De 


\ 
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same length and wedged so tightly that each joint will be 
perfect as shown in fig. 3,466. 


Enough nails are driven to hold the board in place and the process re- 
peated until the entire area is covered. When the boards are all cut and 
laid, marks should be made with a chalk line to indicate the location of 
the joists as a guide in driving nails. 





Fic. 3,466.—Single square edge floor showing method of laying in “bays.” Of coursea single 
straight edge floor is subject to leakage through the joints when the boards shrink and should 
not be used except in special cases or when cheapness of construction is the chief consideration. 


The objection of leakage through the cracks of the butt 
joint single floor is overcome by the tongue and groove joint as 
shown in fig. 3,467. 

This represents approved floor construction and is more expensive than 


the butt joint because of the reduced covering area per board due to the 
tongue, and because when the job is properly performed the floor has to be 
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laid one board at a time by the wedging or dogging methods, as shown in 


fig. 3,466 and 3,467. 
“An inferior method is the folding method, shown in fig. 3,468. 


Double Floors.—Usually the floor consists of two layers: 
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‘Fic. 3,467.—Single tongue and groove floor laid by the dogging method. 


1. The rough or sub-floor 

2. The finish floor 

The first or under layer is of rough boards and on top of this 
is laid the finish floor. These two layers are generally laid at 
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right angles or at 45° to each other and in the best work a layer 
of building paper is placed between the rough and finish boards. 
An advantage of the double floor is that the rough boards may 
be laid early in the construction of the building, forming a floor 
for the workmen to walk on and the finish boards laid after- 
-rds, thus protecting them from rough usage and possible 


(a. 











SSS ZZ 
Hos 
t_ 










Yj rd yf 4 
Ga ' / Us L i, g 
ZF _ & : 
Sy eEART pian Me 
y jj Hy) [i==> 
/ VW) f=) 
ju / <= ~ 
‘yg he Rae LEE NNN 2ascin i, [= Ss y 
Ak G 


oe oy eae (Bf - ~~ § "Fs *&F 


Woe = t= 








SPRIN' ‘ : 

FIRST AND FINAL POSITION OF BOARDS 

Fic. 3,468.—Single tongue and groove floor laid by the folding method. Commencing at the 

studs the starting board MS, is nailed down. Next take from four to six boards and lay them 

down closely together against MS. Next mark upon the joists the position of the outer 

board as at ms and /f. Remove the inner board and nail down the end board LF, about 4 

to 4 inch short of the marks ms and If according to the number of boards to be “‘folded.” 

Replace the inner boards and bring pressure on them by standing or bringing your weight 

on cross boards RR’, so the flooring will be forced down from the curved or sprung position to 
the straight position against the joints as indicated by the dotted lines. 


injury. The finish boards may be laid after the painters are 
through and all other work finished. 

Figs. 3,469 to 3,472, showing wrong and right methods of 
laying base board moulding should be carefully noted. 
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MOULDING PUT DOWN EXPOSED 
BEFORE PAINTING / UNPAINTED 
7 BASEBOARD 
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Fics. 3,469 and 3,470.—Result of painting the base board after nailing on moulding. Since 
the base board is nailed to the studs and the moulding to the floor, the latter will be carried 
down when shrinkage takes place in the joists, exposing an unpainted streak as shown in fig. 
3,470. Accordingly paint or varnish the base board before nailing on the moulding. 
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Fics. 3,471 and 3,472.—Result of nailing the moulding to the task board. Si ink 
: A72.—} i ling . Since shrinkage of 
wood takes place Principally ina direction across the grain, the joists will contract an Be 
down with them the flooring, resulting in a space or crack between the floor and lower side 
of the moulding as shown in fig. 3,472. Accordingly, always nail the moulding to the floor. 
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i Tn fig. 3,475 is shown a double tongue and groove floor laid on finished 

joists. This gives economy of air space at the ceiling by not plastering it, 

and the saving of plaster, especially if the ceiling be low, which is usually 

the reason for this construction. 

Since there is no plastered ceiling it is advisable to deaden 
the sound, so a deadening felt or quilt manufactured for that 
purpose, or three-ply building paper is laid smoothly over it, 
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I'ics. 3,473 and 3,474.—Wrong and right ways of nailing the moulding. When nailed to both 
floor and base board, shrinkage will bring stresses on the moulding causing distortions and 
possible splitting as in fig. 3,473. When nailed to the floor, no abnormal stress will be 
brought on the moulding and the joints will remain perfect regardless of shrinkage. Accord- 
ingly, always nail the moulding to the floor. 


after that the finish floor is laid, preferably at right angles to 


the first. 


If the first be of thin lumber, then, because of insufficient nail hold and 
strength the second should parallel it. This last way prevents uniform 
shrinkage and is likely to show greater shrinkage in one joint than in 
another, thus the value of a thick under floor or top ceiling boards. 

Care must always be taken not to allow edges of paper or quilt to become 

turned over under the floor when nailing it down. 
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'""'Tastead of placing paper between the two layers of floor boards, or, as 
| additional proofing, lay one of the several good makes of fibre boards on top 
of joists, the under side being the ceiling, as in fig. 3,476. A 4-foot width 

will center every third joist. Thisadmits of using a cheap lumber in the 

., under flooring boards and makes a pretty ceiling with such clean angles 
_ along the beams as not to require mouldings. 

If the fibre board cannot be had in lengths to reach, the joint can be so 
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FELT ~ OR 
BUILDING 


FINISHED JOISTS 


Fic. 3,475.—Double tongue and groove flooring laid on exposed finished joists. In con- 
struction, before the joists are put in place they are dressed on three sides, and some- 
times, when economy does not prevail over possible dignity and refinement of appearance, 
the beams may be square faced, chamfered or beaded, or the aris changed to a round. It is 
seen that there are two thicknesses of boards with a deadening felt between them. The 
first is laid with the face (that part coming in contact with the top or undressed edge of 
beam) down, showing as a ceiling. It may have one, two or more beads stuck on the face or 
be used perfectly plain. If there be any danger of shrinking one bead stuck on tongue edge 
will save its showing. However, unless the bead be worked very smooth the painter is likely 
to leave a rough job. 


plastered as not to show after decorated or they may be hidden by thin 
strips forming cross panels, as at L. 


Diagonal Sub-Floors.—Whether side walls shall be framed 
and raised before the rough or sub-floor of the first story of a 


Flooring 1,345 


















































7 O oe eee FLOOR 
UNDER DIAGONALLY 
LAID FLOOR 


Fic 3,476.—Double tongue and groove flooring laid with fibre board on open or exposed joists, 
the fibre board serving as a finish and deadener between joists. 
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Fic. 3,477.—Double floor with diagonally laid rough or sub-floor showing type of built up sill 
suitable for the diagonal method. 
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building is laid will depend upon the type of sill used. These 
sub-, or rough floors may be laid either straight across the 
joists, as already shown, or they may be laid diagonally, as in 
fig. 3,477. The diagonal method of laying is considered the 


better. 


Sound Proof Floors.—Various expedients are resorted to in 
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Fic. 3,478.—Sound proof double floor having the proofing material laid between the rough 
and finish floors. 
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Fic. 3,479.—Sound proof single floor having the proofing material laid on pugging boards 
fastened to the joists between the lath and floor. 
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order to deaden the sound audible through floors. This is 
particularly necessary in apartment houses. 

Figs. 3,478 and 3,479 illustrate two methods in common use 
of insulation against sound. These methods are frequently 
misunderstood. 

Of the two, that illustrated in fig. 3,478 is the better and 
lighter. 
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Fic. 3,480.—Hollow method of constructing sound proof floor. 


In construction, after the under floor is laid, 1 <2 strips are laid across it 
the flat way directly over the beams and a layer of mineral (slag) wool is 
leveled between them and crowded in as the finish floor is laid. 
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Fics. 3,481 to 3,486.—Various designs of Asbestone composition flooring. A, light red field, 
black base and border; B, light buff field, light red base and border black inlay border; 
C, gray field scored for tile 


effect, black base and border; D, dark red field scored for tile 
effect, black base and border; E, dark buff field, dark red base and border black inlay 
border; F, green field, golden brown base and border black inlay border. 
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The method shown in fig. 3,479 is resorted to when it is desir- 
able to save the extra 1 in. in height of ceiling and some cost. 
The plan is to nail 1 in. strips (any old odds and ends) along 
inside of joists at the height desired to have the pugging lay 
about half way between ceiling and floor. 


These are covered with the short ends of lumber that usually accumulate 
about a new building such as sheathing boards, and covered with a layer 





Fic. 3,487.—Detail of hollow sound proof floor at girders. 


of any kind of weak mortar of cement or lime, sometimes, in order to reduce 
the weight in floor it is troweled in not much over an inch in thickness, but 
2 ins. is better. In wood construction these constitute a fire retardant of 
considerable extent. 


Figs. 3,480 and 3,487 show a hollow method of sound proofing 
by which there is no contact between the joists upon which the 
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finish floor rests and the ceiling except at wall ends and the girder 
or girders. 

In the detail sketch of girder some labor is represented that can just as 

well be omitted. The floor joists can be notched over it and spiked suffi- 


ciently strong without the notching of girder, and the ceiling beams can be 
spiked to hold just as securely without the slip mortise and tenon. 


Fire Proof Floors.—So called ‘“‘fire proof” or fire resisting 
floors are made in various ways. Fig. 3,488 shows a solid 





Qa 
Fics. 3,488 and 3,489.—Solid fire proof floor and detail of dovetail ends for securing the plaster. 


wood floor designed for heavy loads which is fire and sound 
proof to a great extent. 

In construction each board (turned on end) is nailed tight to 
the next board and dovetailed on the bottom edge to receive 
the plaster. This makes a solid mass, shutting off all draught 
and sound and has a great carrying capacity. If care be used 
in placing together the grain in each can be made to oppose 
the other and thereby obtain the maximum strength. 


: Parquet Floors.—These consist of thin layers of wood worked 
into some geometrical pattern, either extending over the whole 
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room or used only as a border around the sides. The parquet 
may be laid directly on the joists or on top of an ordinary floor. 

This type of floor is kept clean by the use of turpentine and 
wax and is in every respect a more sanitary finish to a room than 
ordinary washed floors. 


Parquet is made in all thicknesses from 14 to 1 in. of oak, walnut. teak, 
etc. Most hard wood flooring, such as at maple, birch, cherry, walnut 
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Fic. 3,490.—How to blind nail on oak floor. 


and sometimes fir is supplied in varying short lengths with the ends matched 
the same as edges to hold the joint true. Care should be exercised in 
laying these and to the uniform distribution of joints. 


Generally nail holes are drilled in them at the mill so that nailing them 
will not split off the tongue. In this connection always take the precaution 
to use a nail set in driving nails home. 
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As these floors are usually laid over another floor it is not necessary in 
such case that the nailings come over joists. 


The angle of nail in the under floor furnishes sufficient hold. When more 
than one room is to be laid it makes it possible to select shorter lengths for 
one and longer for the other, thus making the distance from joints uniform 
and having the least in the best room. 


Any thickness of flooring down to 34 in. may be laid directly on the joists 
when the latter are spaced not over 16 ins. centers. Any thinner should be 
over a core or under floor in dwelling houses. 


Laying floors in design requires first class workmanship. lf 
it is to be a mitred joint, the wood must be seasoned beyond 
























































































































































































































































Fic. 3,491.—Quarter sawed tongue and grooved end matched oak flooring. 


further shrinkage, else the mitre will open on the inside end and 
be very unsightly. It is best to generally employ designs that 
can be executed with a square cut. Ifarug pattern is to be laid, 
finishing in the center of the room a zig-zag square cut can be 
used effectively, even if various colored woods are to be used. 

Fig. 3,492 shows the corner of a room laid with narrow (3 in. 
face) boards showing several possibilities of design, any of 
which may be heightened by the use of two colors of wood. 

It may all be made by use of a mitre b i ini i 
iiiatey 45 degrees, 30 degrees and polite i Maan He eee 
made from one pattern. By this a mechanic of inventive mind will be able 
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pattern are more or less pronounced according*to the color contrast of woods. Often they 
are selected to harmonize with an interior decoration scheme. 
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Fic. 3,493.—Old English doweled floor showing method of drawing joints of boards tight and 


holding them firmly together with a dovetailed key or dowel of hard wood with a color 
contrast. Surface nails are set deep and plugged with same color. All are set in hot glue. 


Fic. 3,494.—Inlay pattern for a whole floor. Squares are formed as if woven. Can be more 


accentuated by selecting the boards in contrast. Octagonal centers are formed by right 
angle triangle corner inlays. The centers are laid in alternate directions or not, as desired 
and may be further emphasized by again selecting light and dark boards. 


Fic. 3,495.—One of numerous and varied designs of hardwood floor that may be employed. 


Here again another color wood may be used for the pattern. 
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to create many simple and attractive layouts. Whole floors may be covered 
by use of the squares. If very much is to be laid, it will be economy to 
have the lumber sawn into the lengths at a mill. 


Piazza Floors.—The treatment of piazza floors is illustrated 
in figs. 3,496 to 3,498, which explains methods of building 
piazza floor, and shows framing of an end where it is desirable 
to continue the fascia of its sill level across end to house. To 
do so properly requires that a hip joist be built in as shown and 





Fics. 3,496 to 3,498.—Piazza flooring, showing various methods of laying along hip joist. 
The framing should be adequate to prevent a settlement toward the house. For safe praz- 
tice place 2 X 10 cross beam in an 8 ft. wide piazza eight feet apart using 2’ 6” joists s2t on 
2’ centers. The nailing strip at house end of flooring need not be more than 2 X 4o0r2 X 3” 
and must be well spiked through sheathing into studs. 


that the other joists be returned from it on a level to house sill. 
This would not be necessary if the piazza floor were level, but 
the need of enough fall (pitch) from the house for water to run 
off is the occasion for it. Too often too much fall is given to it. 
One inch in ten feet is ample if the house construction be not 
faulty, causing a settlement toward the house or a sagging of 
the floor by a too long span between cross beams, more than 
the size of beam will warrant. 


Flooring 1,355 


Even with but one inch pitch in the width of floor, if shown at 
the end, gives the whole house an uneven and cheap appearance. 
The flooring should always extend, at least one inch beyond 
moulding and top nosed only. 

The bottom left square causes the water to fall clear of fascia. 
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wedge in drawing up joint where the floor is to be face nailed. 


If rounded it will run back against paint and stain it with dirt 
and discolorations. 

Figs. 3,496 and 3,497 show two ways of cutting joint at hip, if 
as at 1, the boards on each angle must be laid alternately; if 
as at 2, one angle may be laid continuously as at b. 
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A straight edge nailed temporarily on the hip, lining its center, as at 3, 
facilitates placing the work. To keep it from crowding, the mitred end 


should always be nailed first. 
In fig. 3,498, from L to F, is seen the pitch at house line that makes the 
face level. 
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Fic. 3,500.—Right and wrong way to nail tongue and groove flooring. Instead of driving the 
nail home with direct blows as at M, a nail set should be used as at S, when the nail is driven 
nearly in. R shows appearance of plank when nail is driven as at M. 


Points on Floors 


In starting to lay a floor. strike a line exactly paralleling the 
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: 
wall of room, tack the first course of finish flooring the whole 
_ length and then prove and establish its accuracy by sighting or 
possibly drawing the line along it. When certain of its correct- 
ness, securely nail and then watch to see that the driving to 
place of the next one or two courses does not change it. It is 
well to occasionally measure the width of floor laid for varia- 
tion, and then, should there be any, correct it as the opposite _ 
side of room is approached unless it be that the room is not of 
uniform width, in which case it will not be Seay or of any 
importance. 
Any thickness of flooring down to 34 in. may be laid directly 
on joists. 
Floors in commercial houses, factories, etc., need to be 
stronger, according to the service. 


Maple over a % in. under floor will stand very hard usage. 


Some builders think it good enough to nail flooring to every 
other joist, but it is better practice to nail to every one, other- 
wise there is a tendency, sometimes not until it has seasoned out, 
to spring and squeak, especially should there be any unevenness 
under it. This is particularly important in the use of thin 
flooring. 

Southern yellow pine, especially North Carolina, is exten- 
sively manufactured into flooring and is the most used in the 
East for average building purposes, it being hard and tough 
and yet easily laid. 

Like Arkansas soft pine, red gum and other soft woods, it 
comes in lengths from 8 to 20 ft. long. Edge (comb) grain 
yellow pine makes a very handsome and durable floor. It has 
great wearing qualities. 


Red gum is tough, dark and has a very artistic grain. 
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The selection of flooring is generally based upon the use it is 
to be put to and the relative cost. 
Where hard wood floors are to be finished natural, as in dwellings, offices, 


etc., 1t should be dressed and scraped and protected against injury until in 
the painters’ hands. 


Many times carpenters spoil or injure a well laid floor by 
_ Carelessness in dropping tools or allowing square corners of 





Fics. 3,501 and 3,502.—Details of piazza flooring showing nosing. Fig. 3,501, from M, to S, 
shows nosing. In fig. 3,502 on larger scale is shown how nosing should overhang finish 
with top edge nosed and bottom square so as to cause the water to fall clear of fascia. 


boards to fall upon it, denting and marring it, or getting it wet 
before dressing, causing abrasions; walking or working upon it 
with nailed shoes, or staining with shoe soles while dressing it, 
or with tobacco juice; this can be avoided by proper precaution. 
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There is a patent plastic cement that, if spread thick enough 
over a rough cement floor, eliminates the use of wood nailing, to 
which floors can be directly nailed, or after cement slabs have 
their initial set the wood nailing blocks may be removed (they 
need not be wider than 2”) and the nailing cement filled in. 
Can be nailed to after about 18 hours set. 


For hardwood fancy floors, birch, oak, fir, yellow pine or 
almost any light wood border is more to be desired than dark 
walnut with light body. 


If a dark body, such as red gum or cherry is to be used, then a mahogany 
border is suitable. 


In laying any of these floors their stability may be increased by use of 
fresh, hot glue applied to the back and saw cut joints. Always use a 
whisk broom or suitable brush to keep under floor free from chips or dirt 
ahead of you as the work advances. 


Flooring boards for piazzas should be of lumber most resisting 
the elements, and preferably 1144 or 114 in. thick. White pine, 
cypress and fir are among the best; spruce is better than hem- 
lock. All should be free from sap. If Carolina pine be used, it 
should be heart and edge grain. 


Beside the floors already mentioned there are patent floors 
that the carpenter should be sufficiently familiar with as to be 
able to lay them. 


They are manufactured in sections ready to lay, some of them are of very 
thin material with back laminated to canvas and are laid in strips and 
joined in place on the floor, others to wood backs in squares on patterns. 


The laying of cork and vulcanized rubber tile floorings is 
usually done by experts and by the manufacturers, but as the 
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carpenter or practical man must prepare to perfect levels the 
under floors, or may want to lay a floor for himself, he can just 
as well follow manufacturers’ instructions and lay them himself. 
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CHAPTER 55 


Interior Walls and Ceilings 


The term interior walls as here used, means the interior cover- 
ing placed over the studding to form a finished surface. 

Usually this consists of the familiar lath and plaster, but 
numerous substitutes have been introduced and one largely 





Fic. 3,503.—Proportions of common wood lath. 


used, such as the various “‘wall boards’”’ designed to be nailed 
direct to the studding, being more durable and installed with 
less labor than plaster walls. 


Lath.—When plaster is used to form the wall surface it is held 
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in place by lath or thin strips nailed to the studding. There 
are two kinds of lath, classed according to material: 

1. Wood 

2. Metal 


The best wood for laths is white pine, although spruce is used to a great 
extent. Yellow pine should not be used, on account of the pitch which it 
contains. Half green laths are best for use, although dry laths may be wet 
before using. 
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Fics. 3,504 and 3,505.—Why laths are cut to four foot lengths. This length allows the studding 
to be spaced either 12 ins. or 16 ins. between centers. 


Wood laths vary in dimension, the common size being 1144” X14” 4’, as 
shown in fig. 3,503. This allows proper nailing to studding spaced either 12 
ot 16 ins. on centers, as shown in figs. 3,504 and 3,505. 


In nailing, the laths should have a nail to each stud and often two nails 
are required at the ends of each lath. 
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The lath should be spaced about 3 ins. apart or about Yin. 
for patent or hard plasters, breaking joints about every sixth 
lath, as shown in fig. 3,506. 


When laths have a bearing surface over 2 ins. in width, strips of wood 
should be placed under the lath so as to allow a space for “keying”’ the 
plaster. The sectional view, fig. 3,507, illustrates how the plaster, by 
spreading out behind the lath, keys itself securely to the lath. 
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Frc. 3,506.—Section of lathing nailed to studs illustrating the breaking of joint about every 
sixth course as at M, S, and R, also method of nailing and spacing. 


Wood lath are sold by the 1,000, in bundles usually containing 
100 lath. Fig. 3,508 illustrates the approximate number of 
lath required per 100 sq. yds. of wall and the time required by a 


good lather. 
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Grounds.—In order that the plasterer may make walls true 
and of uniform thickness about the doors and window openings 
and along the floor, ‘‘grounds’’ must be provided. 

By definition, grounds are strips of wood for the purpose of 
assisting the plasterer in making a straight wall and in giving a 
place to which the finish of the room may be nailed. 









PLASTER 


Fic. 3,507.—Section of plastered wall illustrating keying, or locking secured by the plaster 
projecting back of the laths. 


Fig. 3,509 illustrates these grounds. For ordinary lime plas- 
ter grounds are usually 34 to 7% in. thick by 2 ins. wide. 


For hard wall plaster common thickness is 34 in. with wood lath. Where 


pulp or fibre plaster is used 5 in. should be allowed for both lath and 
plaster. 


It is good practice to set grounds about )% in. narrower than the finished 
work, so as to allow for the thickness of the finish coat. 
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Fic. 3,508.—Properties of lath; 100 sq. yd. section Jathed illustrating number of lath required, 
| weight, nails required and labor. : 
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Fic. 3,509.—Section of plastered wall illustrating grounds. In order to keep out vermin and 
cold, grounds for base should be placed so that the wall may be lathed and plastered down 


to the floor. 
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Fic, 3,510—Treatment of lath nailed to broadtimber. When the timber is over 2 ins. wide, 
the lath be ‘“‘cut under” as at M and S; this provides for proper keying as at R. 



































Fic. 3,511.—Plaster or corner bead. Although this makes more work for the plasterer, as 
the plastering has to be stopped against it forming a queck. yet it is still used to some extent, 
because, if well done, it makes a good looking and substantial corner. 
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Metal Lath —There is a great variety of metal'lath now ob- 
tainable. These may be classified as 
1. Expanded metal lath: 
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Fics. 3,512 to 3,514.—Expanded metal lath. A, diamond and rectangular mesh; B, ribbed and 
corrugated, C, integral combining functions of both lath and studding, 
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Fics. 3,515 and 3,516.—Sheet metal lath. D, flat perforated; E, integral, combining fonctions 
of botn lath and studding. 


«wont 
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| .a, Diamond and rectangular mesh 
b. Ribbed and corrugated 
c. Integral, combining functions of both lath and studding 
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we 3,517 and 3,518.—Wire woven lath. A, flat perforated; B, integral combining functions 
. of both lath and studding. 
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Fics. 3,519 and 3, ap —Herringbone metal athe phe longitu er ibs are set at an angle of 
‘45° and the cross strands are flattened. The act as shelves and hold the mortar. The 
cross strands cur nthe plaster behind the lath stint ely odvediie rhs 
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2. Sheet Lath: 


a. Flat perforated 
b. Integral, combining functions of both lath and studding 


3. Wire woven lath: 





Fics. 3,521.—Herringbone metal lath, partly plastered as seen from the back showing the 
effect of the slanted ribs in causing the plaster to “‘key’’ itself and embed the lath. 
Fic. 3,522.—Herringbone metal lath in position on stud and partly plastered. 


a. Plain 
b. Stiffened 


Various metal laths are illustrated in the accompanying cuts. 


Plaster.—The subject of plaster and method of applying it 
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to the lath is not a carpenter’s job and accordingly is not treated 


in this volume. 


Wall Boards.—These are thin boards made of various mate- 
rials. They may be divided into two general classes, according 


to their function as 





Fic. 3,524.—Bostwick “Truss loop” metal lath in place on studs and partly plastered. 


1. Plaster boards 

2. Finish boards 

Plaster boards are used instead of wood or metal lath and are 
of service as a fire proof covering or for sound deadening. 
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A common size of plaster board is 3236 of various thick- 
nesses, ranging from 14 to 4% in. 

These boards are light (standard board weighs 114 lbs. per sq. ft.). 
They are intended to be nailed directly to the studding and plastered over 
the same as lath. In nailing, the 
boards are placed with the plaster- 
ing side out, and the center of the 
board nailed first and edges last. 
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BOARD y 
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PLASTER FLUSH 
WITH GROUND 


Fic. 3,525.—Section of plaster board showing it nailed direct to 
the studding. At the end is seen the ground strip with margin 
for plaster which is applied to the plastering side of the plaster 

board bringing the finished plaster surface flush with the ground as shown. 


The grounds to be provided will vary from 34 in. (for 14 in. 
boards) to 7% in. (for 3g in. boards). A space of 14 in. is left 
between boards and each edge of the board must have a bearing 
on the nailing piece of at least 34 in. 

In applying on studding or joists, use 114 in., 1114 gauge, 
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1% head smooth wire nails spaced 4 ins. apart, driving each nail 
in firmly. T hese plaster boards require but little plastering 
material. , 
When this saving is considered they cost less than metal lath 
and but little more than wooden lath with three coats of plaster. 
Finish boards are primarily intended for use as an interior 
finish on side walls and ceilings in buildings of all classes. They 





Fic. 3,526.—Sackett plaster board; sectional view showing % in. board nailed to. studs and 
covered with plaster. Sackett plaster board is made in two thicknesses, }4 in. and % in. 
and should be plastered with 1% in. of plaster. 


may be used in all situations where finishes of lath and plaster 
may be used, and in many places where the latter finish is not 
suitable. 


One form of wall (finish) board known as the “‘Best wall” consists of a 
single layer of fibre calcined gypsum, surfaced on each side with specially 
.. prepared water-proofed paper securely bonded to the surface. 
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It is 3g in. in thickness and is furnished in stock sizes 4734 ins. wide and 
in lengths of 5,6, 7, 8,9 and 10 ft. The finished product presents a smooth 
surface, which is light cream in color on the face tide and gray on the reverse 
tide. The edges are slightly beveled to provide for the filling of the joints 
and are doubly reinforced. Weight about 1,850 lbs. per 1,000sq. ft. Finish 
wall boards are applied by nailing direct to the studding, joists or furring and 
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filling the joints between the boards with a specially prepared filler of the 
same composition as the core of the board. In nailing 3d fine wire nails are 
used, spaced from 2 to 3 ins. at the edges and from 8 to 12 ins. at the inter- 
mediate supports. Filling in the joints consists of two operations: first, 
roughing in, and second, frowelling out toa smooth finish flush with the surface 
ofthe boards. The boards are cut and fitted either with a saw, or by scoring 


and breaking over a straight edge. 
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The boards after being installed may be painted or covered with wall paper 
if desired Fig. 3.527 shows detail of finish boards nailed to studs and 


treatment of the joint. 


Another. and decorative method of treating the joints between the boards 
is by paneling thatis by nailing narrow strips over the joints. As shown in 
figs 3.528 to 3 530 it 1s possible to vary the amount of paneling strips and 
employ any design that will best cover the joints, using the wall board to 
best advantage in proportioning the layout to suit the size ofroom. The 
ceiling in perspective is the same as that on plan except that the small 
center panel 1s not shown and can be omitted. 








Fic. 3,528.—Room finished with finish panel board and paneled joint, showing treatment ot 
the panel work. = 


A dado may be carried around over window openings without any strips 
reaching to the ceiling, or they may extend to ceiling without dado or in 
corners with dado. 


If in a dining room or den, a dado (wainscote) may be suggested by 
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pie ee as at A. What the room is used for and its size influences the 
ayout. 


P A,B,C,D, of fig. 3,530, which represents the sides of the room (shown 
in plan in fig. 3,529) , if turned up to a right angle with the ceiling and the 
whole layout inverted, would fit the plan at A,B,C, and D. 


‘ Correct the mistake of side wall A, so as to cover the joints with the strip- 
ping, and note that in side wall D, 8” have to be cut from two strips, 
reducing them to 40”. These strips can always be worked into some 
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EXTERNA 
Fic. 3,535.—Method of applying Sheetrock at corner angles. Double studs should be provided 
at corners as shown. 





other design. When desirable, to carry out some special feature where a 
joint must be made that cannot be covered it is entirely possible to so fit, 
nail, fill and paint or stain with oil or water color as not to show. 


The use of wall board covers a wide range of use. A dilapidated ceiling 
or side wall may be renewed with it, putting it on over the plaster, or an 
unfinished attic may be converted into living quarters without the incon- 
venience of plaster, and can be accomplished much quicker. 
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Panel Strips.—These may be had or made in a great variety 
of patterns. In stock they are usually plain, Yj” x11%” and 
should not be less than 4%” 114”; 34” x2” is better. 

Figs. 3,537 to 3,540 show several practical patterns. No. 1 
1s most generally used because the square butt joint is much 


Fics. 3,537 to 3,540.— 
Various forms of 
panel strips. 





NOTE. — Applica- 
tion of Sheetrock finish 
boards on walls. Make 
sure that the first board 
is square with the ad- 
jacent wall. Use a pry 
as illustrated in 8, fig. 3,536, to lift 
the board up flush with the ceiling 
board. Leave until last the spaces 
above doors and above and below 
windows, covering these spaces 
with cut pieces of Sheetrock. On 
opposite sides of partitions, perpen- 
dicular joints must not come on the 

2 SES same stud. Boards should be 
butted on all external and internal angles. On external angles, the exposed edge of Sheetrock 
should be a folded edge, as illustrated in fig. 3,535. Proper construction of internal angles is also 
illustrated in fig. 3,535. In applying Sheetrock, all edges of sheetrock should be butted tightly 
together; they should never be spaced apart. Where boards do not fit tightly, scribe with a pair 
of dividers and saw to fit. Folded edges should be placed against folded edges; sawed edges 
against sawed edges. Never butta folded edge against asawed edge. Itis good practice to snap 
achalk mark as a guide for intermediate nailings. Sheetrock should be applied to ceilings 
before walls. Apply sheets parallel with the joists. Saw horses should be ef the proper height 
to allow 2 or 3 inches of head room. With the trade mark side of the board upward, place one 
end of the board upon the cleat, and then raise the other end into position by means of the iT; 
(6, fig. 3,534) which snould be about one-third the distance from this end of the board. It is 
important that the first board be fitted square with the adjacent walls. Recut the ends of any 
boards that have been made imperfect by handling. Do not butt cut ends of boards too tightly. 
Simply make a snug fit, if necessary leaving ¥4 inch space at the wall junction. When cross joints 
are necessary on the ceiling they should be broken, except when the joints are to be paneled. 
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easier and quicker to erect and admits of some slight variation 
either way from its point of intersection and remain a perfect 
joint, whereas Nos. 2, 3 and 4 would have to be coped to admit 
of such variance. If mitred, then great care must be exercised 
in locating all cuts. 


Mitring requires less time than coping and is the best job to make when the 
price will permit. These three patterns show a mould that leaves a narrow 
square edge between the wall arris and beginning of pattern, as at R, and 
serve an important purpose when the panels are to be colored different from 
the stripping. This thin edge may be left the wall color, and forms a line 
easy to finish. Color on stripping, and make easily a clean angle. For 
No. 1 panel, the color on strips should finish to wall, and to cut the color in 
neat without making an irregular line on the wall requires skill and patience. 
Otherwise the job looks at least, undignified. It may be added that a per- 
fectly coped joint cannot be distinguished from a mitre. 


Matched Ceilings.—Matched and beaded boards are regu- 
larly stuck in the same widths as flooring. The standard 
(nominal) thicknesses of yellow pine ceiling are 34, 144, 54 and 
34 in., the actual thickness of each being 4% in. less. The 3% in. 
ceiling is dressed one side only, the other thicknesses being 
dressed on both sides. 


NOTE.—Nailing Sheetrock finish boards. When nailing direct to supports, 3d fine flat 
head or 3d fine countersunk head nails, cement coated, should be used. Nails should not be less 
than 1% in. inlength. 6d cement coated box nails should be used for attaching Sheetrock to old 
plastered walls which have not been furred. One lb. of 3d fine flathead nails will be sufficient 
for 200 square feet of Sheetrock. One pound of 3d fine countersunk-head nails will be required 
to apply about 150 sq. ft. of Sheetrock. On old plastered walls, not furred, about one Ib. of 
6d common nails wiil suffice for 50 ft. of Sheetrock. Use a bell faced hammer. Drive the nails 
straight into Sheetrock, heads slightly below the surface but do not use a nail set. Draw all 
Sheetrock edges firmly and evenly against supports. First drive a few nails at the edge of 
Sheetrock where it joins the board last applied; nail the first intermediate stud or joist; nail the 
second intermediate stud or joist; then nail the edges; finally nail the ends. If the board be 
slightly bowed, set several nails along the support, push the board tightly against the support 
and drive the nails ‘home.’ This will prevent loosening of nails which have been driven 
already. On intermediate supports, nails should be spaced six inches apart on ceilings and nine 
inches apart on walls. On all sides and ends of boards, nails should be spaced 3 ins. apart and 
about %¢ in. from the edge on both walls and ceilings. All edges must be nailed. At internal 
corners where it is difficult to drive nails, use a nail set, but do not let the nail head cut through 


the paper. When a nail does not hit a support, it must be removed or it wil 
decoration. it will work through the 
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Metal Ceilings.—For the ceiling of stores, stables, etc., cor- 
rugated metal sheets are much used and this construction is an 





PLAN AT 2 











Fics. 3,541 and 3,542. —Method of coping joints. The figures show how one piece of moulding 
or shaped wood such as bevels shown are fitted against another as if mitred. Its great value is 
in that the piece fitted may be moved along that to which it is joined and remain a tight joint. 
It is especially valuable where mouldings are nailed in an angle where a mitre will be forced 
apart. Usually the work is cut in a mitre box, reversed, and with a suitable tool cut to the 
shape shown on the face. 
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excellent one for such installations. The nature of the material 
is such as to readily lend itself to ornate effects and therefore a 
variety of designs may be produced. 

Metal ceilings are durable, easily applied and more economical 
than lath and plaster. When once erected and decorated the 
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Fic. 3,543.—Sectional view of Compo-board showing its construction comprising a core made 
of wooden boards embedded in cement and covered with heavy paper. The parts are: 1 
and 5, heavy paper; 3 wooden slats; 2 and 4, airtight cement. All boards 4 ft. wide, and from: 
1 to 16 ft. in length. 


Fic. 3,544.—Compo-board ‘(finish board) as applied to walls and ceilings. 
metal ceiling will require little or no attention except occasional. 
cleaning. 

The deadening of sound and insulation of ceilings to prevent. 
radiation of heat may be accomplished by the use of any good. 
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deadening or insulating felt, the process being to nail the insu- 
lating material into place before putting on the ceiling. 

Where moisture is present rust may be prevented by using 
galvanized or copper plates. 

There are various methods of forming the joints of metal 
ceilings, each manufacturer having his own ideas as to the best 
practice. 

Netal ceilings may be applied directly over old plaster or 
any other form of ceiling in the case of remodeling jobs. 


LOCK JOINT 





METAL PLATES 


Fic. 3,545.—Form of lock joint used on metal ceilings. 


In some instances metal ceilings may be applied direct to the joists and 
wood sheathing but in the majority of cases it is better to make use of furring 
strips. The ceilings are given a good coat of special gray factory primer 
before shipment, which protects them from rust in transit and gives them 
a foundation coat for further decoration. ; 

The use of a gray primer is regarded as an advantage due to the fact 
that it can be covered over when decorated at less cost than where a dark 
primer is utilized. 

In designing a metal ceiling it may be interesting to state that the desired 


patterns are modeled in clay and plaster of paris casts made of them from 
which are produced the heavy steel dies used in the press for stamping the 


metal. 


Consideration of course must be given in the designing to the depth of 
the panel of the “draw” and to see that the strain or stretch is equal in all 
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directions so as not to fracture the metal or force it into some undesired 
shape. The stock must be of the right analysis properly rolled and tem- 
pered and in this connection it is well to note that for the production of 
deep panels a very different stock is necessary than that which is used for 
flat designs or embossed plates. The gauges used from 28 to 30, depend- 
ing upon the depth of the panel of the design to be produced. 


The joints of the plates are made in various ways, a form of lock joint 
being shown in fig. 3,545. This interlocking slip joint or quad lock joint, 
as it is called, insures safety of construction, the arrangement being such 
that the ceiling can readily be applied directly over old cracked plastering 
if desired with the confident assurance that it will not fall down. 


Another feature of this ceiling construction is doing away in many 
instances with wood brackets, except at the intersection of cornice mitres. 
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CHAPTER 56 


Piazza 
Finish 


Important details 
that are too often over- 
looked in designing ex- 
teriors are those of ill- 
proportioning columns 
supporting roofs, bal- 
conies, etc. 


This result of care-~ 
lessness or ignorance is 
too often seen. 


Columns supporting a 
piazza roof or cornice, 
that are too large and 
numerous suggesting 
over abundance, nomat- 
terhow beautifully or ex- 
pensively done, will pull 
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Fics. 3,546 and 3,547.—Sectional 
view of piazza floor, balustrade, 
column and cornice framing, and 
(fig. 3,547), section of hand raii. 
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Fic. 3,548.—General appearance of finished piazza, showing fascia, column, balustrade, and 
partsoftheentablature. Ifa considerable mass of the roof show above cornice, its overhang 
may be narrowed 5 to 6” and the frieze about 2’’. In either case, its suggestion of massive- 
ness may be increased by adding false brackets, as shown by dotted lines under plancher, set 
on about 24” centers or to such distances and in such proportion as to unify the whole mass. 
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out of harmony, indeed, may distort the whole facade, or even 
the whole house or that part of it seen in perspective with the 
piazza. 

There must be a suggestion of massiveness and weight in 
proportion to the size and number of columns used, of whatever 
style of architecture. 





Fics. 3,549 and 3,550.—Piazza construction with tile or cement floor. The plan shows the pier 
set out beyond the line of wall, by it the piers stand out in greater relief, defining the column. 
If the wall of piazza floor foundation were extended out to face of pier, the pier effect would 
be lost and the additional floor space, requiring more tile would be valueless except for flower 
boxes. If the grade be brought up to floor level, then there will be no need of defining piers 
and the roof extension will be the difference in placing the column on line (one inch inside) 
of edge of floor, less than otherwise as the center of top of column should meet the center of 
the under side (plancher) of the architrave of cornice. 


In figs. 3,546 to 3,547, notice that the piers show a slightly 
wider face than the width of base as should be. 

The pier may be built so that its face is flush with fascia 
or so that the fascia extends its thickness beyond it. Also 
notice that the lattice is set so as to reveal about 214” of the 
side of pier. 
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The whole entablature is in proportion to suggest the need 
of strength in column. 
Sometimes a different construction is necessary in order to 
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Fics. 3,551 to 3,553.—Plain wood piazza step construction. 


make the floor of tile. In such cases the whole foundation 


is monolithic, brick, cement or stone, as shown in figs. 3,549 
and 3,550. 
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The accompanying illustration, fig. 3,551, shows some prac- 
tical suggestions for the erection of piazza steps. 
In fig. 3,553, showing square piazza columns, the four sides 
are tapered to produce the spring. 
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Fic. 3,554.—General appearance of the tile floor shown in plan in fig. 3,550. As shown the 
steps may be built of brick nestling down into the terrace that reaches up to within 8 to 10 
inches, more or less of the floor level, avoiding use of cheeks or quoins. The flocr tiles may 
be any size. They are here shown to be6 X9, which is a very popular size. The tile should 
never be laid on a grouting of concrete with earth filling under. Either iill from the natural— 
undisturbed—earth with stone, cinders, gravel or other monolithic material, else put in sup- 
ports and reinforce the concrete base so there may be no settlement. Even a few inches in 
depth of earth filling will settle some for months after, no matter how well tamped. A white 
joint always looks well, though any color mortar may be used. Notice that the 3 joints 
in the 4 floor tile under column may be spread (widened) enough to overhang a pier of 3 
bricks (25 to 26 inches) in width about 5 inch. In other words a whole lot of cutting and 
fitting may be avoided in all such work by varying the width of joints. 
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Fic. 3,555 —Wooden piazza construction with floor a little higher from grade than in fig. 
3,554, and the steps built in between cheeks, the width of which, of course, will be in pro- 
portion to suit the design. Here the bottom step is shown of brick set on edge, as are those 
of fig. 3,554, which not only adds permanence and durability to their appearance, but keeps 
the wood work away from the earth thereby preventing rot. It may continue under the 
bulkhead or a little higher pier or brick, as shown, may be built for it. The width of bulk- 
head is 11 ins., and its top which intersects the floor level, is 14” wide, and suggests up and 
down staving of 74’’ X 414” matched boards for the cheeks. The frame should be of at least 
2 & 4” stuff so as to afford strong nailing, especially for the top so that it will not warp. 
In erecting, its underside should be painted before fastening in place. 
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Fics. 3,556 to 3,559.—Square, paneled porch column and details of construction. A, shows gen- 
eral appearance of the column. In B, a small brace shelf is shown placed in the bottom and 
top of column to strengthen the dovetail construction, and the column is ready to be put 

It will be observed that in this type of construction practically no nails are used, 
except the few used in inside brace itself. Consequently there are none to show, or putty to 
fall out after the column is on the house, which often given a column of this type a bad 
appearance. It can be safely claimed for a column thus constructed that it cannot split, 
pull apart, warp, check or break, and will practically last as long as there is a roof on the 
house. The sections C and D, show cut of corner pieces and sides. 





together. 
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The piece A, shown in figs. 3,552 and 3,553, is a reinforce- 
ment which may be put in-the column in such a way as to 
prevent joint evening when the wood shrinks. On account of 
the growing popularity of the square taper column, another 
example is shown in figs. 3,556 to 3,559. This column is 
more expensive to make as it has panels, but is very durable. 
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CHAPTER 57 


Mill Work 


Under the heading mill work is included the various wood- 
working machines found in the mill with explanation of their 
construction and use. 

There are various kinds of mills such as the ordinary saw 
mill where the cut logs are sawed up into lumber of various 
sizes; sash and door mills, furniture, stair mills and various 
other mills specializing in some particular product. Such 
machines as band and circular saws, lathes, planers, joiners, 
sanders, etc., are to be found in nearly all mills. 


Mill Operations.—The various operations ordinarily per- 
formed in mills may be classified as: 


1. Sawing. 6. Boring. 

2. Turning. 7. Mortising. 

3. Planing. 8. Tenoning. 

4. Scraping. 9. Rabbeting. 

5. Shaping. 10. Polishing. 
11. Bending. 


In addition to the machines for performing the above opera- 
tions, there will be found in some mills highly specialized 
machines such as multiple hand gainers, pencil, skewer and 
dowel machines, gang dovetailers, etc. 


1,396 Mill Work 


EM 


Saws.—There are several kinds of saws used and they may 
be classed according to their principle of operation as: 

1. Circular. 

2. Band. 

3. Scroll. 

These various saws have their special uses. 


Circular Saws.—Both circular and band saws have been 
treated at length in Guide No. 1, with respect to simply the 
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Fic. 3,560.—Small circular saw mounted on arbor showing bearings, clamps, pulleys, etc. 


saw itself. The saw is here considered as a machine, that is 
the complete apparatus. 

A small circular saw mounted on a frame adapted for light 
work with hand feed is known as a saw table as distinguished 
from a saw mill, or assernbly of large heavy duty saw, log car- 
riage with power drive, etc. 

Fig. 3,560 shows method of mounting a circular saw on arbor, and fig. 

3,561 saw table complete with saw, countershaft, etc. Some of the numer- 


ous operations that can be performed with the circular saw are shown i 
figs. 3,562 to 3,565. wn in 
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Fic. 3,561.—Ordinary circular table, showing position of saw, countershaft, etc. Since the 
saw must run at a high rate ot speed, the step up counter shaft is necessary between the 
line shaft and saw pulley. Usually a tension idler or equivalent device is provided to take 
up stretch in the saw belt and keep it tight. 
































Fic. 3,562.—Circular saw with rolling table and fence showing saw cutting off board. L, 
stationary part of table; F, rolling table. The arrow indicates the direction of movement of 
the part F (which is mounted on rollers), in cutting off end of the board R. The board is fed 
to the saw by pushing on the fence M, which is securely clamped to the table. 
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Fic. 3,563.—Method of cutting off a board by aid of the sliding gauge. In this operation 
the rolling section F, of the table remains stationary and the sliding gauge slides in the 
slots M,S, in feeding board to the saw by pressing forward on the sliding gauge. 
































Fic. 3,564.—Method of ripping a board. The fence R, is set parallel to the saw and at a dis- 
tance to one side equal to the desired width of strip to be cut and camped in position. The 
board then as it is fed to the saw is kept n contact with the fence by a slight lateral pressure. 
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An important safety attachment is the spreader blade, or splitter, as shown 
in fig. 3,567. It is placed close to the back edge of the saw, giving protection 
at the most dangerous point. Accidents are usually caused by pieces catch- 
ing on the rear of the saw after they have passed through the cut and are 
about to be brought back again. 


When the saw catches the piece, the operator’s hand is usually caught at 
the same time. The use of the spreader greatly reduces this danger. 





Fic. 3,565.—Section through circular saw table showing table in tilted position for sawing a 
angle. The usual range of adjustment is 45°. The illustration shows table tilted 45°, and 
saw cutting a 45° mitre. In construction, a quadrant with scale in degrees, permits easy 
setting of the table to any angle within range with precision. 


An example of circular “‘saw mill’ is shown in fig. 3,566. 


The illustration at once indicates heavy duty work, although the mill 
shown is only one of small size. Note the carriage travelling on rollers and 
moved by power drive. This type of mill is designed for sawing short logs 
of medium diameter and for edging light or heavy material. 


Mill Work 
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i a 
According to Dodge the approximate power required for cir- 
cular rip saws running at from 7,000 to 9,000 ft. per minute 1s 


(diam. saw)? 
= /GaBe eS 


Example.—What is the approximate horse power required for a 50-in. 
rip saw running under ordinary conditions? 


approx. horse power = 


RI) 





Fic. 3,568.—Oliver universal saw “‘bench” or table showing adjustable fences and table tilted 
to 30°. In construction, the table is of metal, one side stationary and the other rolling so as 


to slide past the saw. An extension bracket at the right supports the fence when ripping stock 
the maximum width. Table tilts. 


Substitutes in the formula (1) 


=62 





approximate horse power = oe 


Of course the actual power required will depend largely 
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upon: thickness of cut, rate of feed, kind of wood and its con- 
dition, condition of saw. The above value may be taken as a 
rough approximation for average conditions. In any case there 
should be ample reserve power to meet severe conditions 


frequently encountered, due chiefly to dull saw, hard cutting 
woods, etc. 


Cutting Speeds for Circular Saws 
(Speeds given in feet per minute) 


Circular rip saws for hard knotting wood...... 3,000 to. 6,000 
Circular ripisawsifonoalk ase eee 4,000 to 8,000 
Circular rip saws for soft woods.............. 6,000 to 12,800 
Circular cross: cut saws tee ee ee 3,000 to 6,000 
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Fic. 3,569.—-Crescent saw table. View showing saw, spreader, fences, gauge, etc. 


Example.—The size of tight and loose pulleys on countershaft of a cir- 
cular saw is 10 in. diameter. If the countershaft speed must be 650 7. p. m- 
to give 3,000 7. p. m. of the saw, what diameter of line shaft pulley must be 
used for a line shaft speed of 250 7. p. m.? 

The relation is expressed in the following proportion: 

speed of line shaft: speed of counter shaft=diameter of counter pulley: diameter of line pulley 


Substituting, 250 : 650=10 : x ‘ 
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solving for x 
250x =6,500 


65 a = 26 ins. 





Foundation of Mill.—In the manufacture of lumber a good 
mill is essential to good work. 

The foundation of the mill must be strong to withstand the 
shock in turning big logs. The stringers should be of sound 
heart lumber, at least 8 ins. X 10 ins., few pieces, set perfectly 
level and parallel with the saw frame, gained into the girders 
and joists of the mill floor, secured by keys and bolts so that 
they will not change position when large logs are rolled against 
the head blocks. 


Track.—The track irons, particularly the ““V” side, must be firmly 
bolted to the stringers, absolutely level and in perfect line with the saw 
frame. Keep gum and sawdust off the tracks. Where a guide rail is used 
in the center of the carriage, great care should be taken to see that this is 
perfectly straight and parallel with the saw frame. 


Carriage.—The carriage is the movable truck on which the log travels 
to the saw. It must be substantial, free from side play, the set works firm, 
running straight and smoothly. 


Husk.—The husk is the frame that holds the arbor and the saw. It 
must be of well-seasoned wood, bolted in place to overcome vibration and 
strain. 


Arbor or Mandrel.—The arbor or mandrel is the axis on which the saw 
is hung. It must be absolutely level, lined with the track, having 4/.4 in. to 
1/59 in. end play, fitting the boxes easily without heating so that the arbor 
cannot lift. The stem must be true, receiving the saw and collars freely but 
snugly. Nearly all arbors run more or less warm, and it is essential that 
the exact warmth be given as nearly as possible, so that allowance for this 
can be made in adjusting the saw. This is particularly the case with regard 
to low speed saws—that is, saws that do not run at a rim speed of more than 
50 to 60 per cent of the standard. A saw that runs 400 revolutions per min- 
ute is affected by a certain amount of heat—twice as much as it would be 
if the speed were 800 instead of 400 revolutions per minute. Hence, the 
importance in low speed mills of having the arbor run cool. 
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In case it do heat a little, exact amount of heat, as nearly as possible, 
should be given. No arbor should be allowed to heat to any great extent, 
never those in low speed mills. Remember that the manufacturer of saws 


should know all the conditions in order to make a saw that will run success- 
fully. 


Collars.—These are the flanges that support the saw. They are 6 ins. to 
8 ins. in diameter, the center hole 2 ins. to 214 ins. 


The fast collar on the mandrel is concaved, the outer edge being flat for 
34 in. This collar contains the pin holes. 


The loose collar is flat or slightly concaved, holding the pins. 
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fic. 3,570.—Crescent saw table. General view showing adjustment, drive, etc. 


The collars by being concaved press their rims tightly against the saw, 
holding it flat and straight on the log side. 


If the collar be worn, rings of writing paper, oiled, may be put between the 
collar and the saw on the dished side. 


Relative to large circular saws cracking and breaking over the collar line, 
we find saws never break in this manner when running straight, but in- 
variably when “‘laying over” or crowding out of the log. 


In mills where there is trouble from saws cracking over the collar, the 
following rule should be carefully observed. Test the saw to see that it 
hangs perfectly true and flat on the log side. This can be done by holding a 
2A in. to 30 in. straight edge lightly on the face or log side of the saw wher 
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inmotion. Ifthe saw be found to be correct in this respect, the center should 
be carefully examined to see that it does not heat above normal degree. 


If it be found that the saw heats quite a little at the center, the cause 
should be located and corrected; it is usually caused by a hot arbor. Where 
this is the case, the arbor should be made to run cool, but where it is impos- 
sible to do so, the tension of the saw should be readjusted so as to leave ita 
little stiffer toward the center. This will offset the tension produced by the 
heat of the arbor. 


The same adjustment of the tension is advisable where there is not 
sufficient power to maintain.a uniform speed when the saw is ina heavy cut. 
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Fics. 3,571 and 3,572.—Crescent saw table. End view showing table in tilted position, saw 
guard, adjustments, boring table, and (fig. 3,572), cut off gouge. 


If a saw be left a little stiffer for a distance of about 10 in. to 12in. from the 
center, the tendency will be to prevent it laying over and crowding out 
should there be a reduction in the speed. 


Lug Pins.—These are flat headed bolts to hold the saw in place. They 
must have good bearing with the burr filed off. Light mills will have 2 
holes 5¢ in. ona3 in. circle, 6in. collar. Heavy mills will have 2 holes 7% in. 
ona 5 in. circle, 8 in. collar. 


To get the size and position of the pin holes accurately place a sheet of 
paper on the collar, or better still, if you have a saw that you have been 
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running, place the paper on the center of the saw so that it will cover both 
eye and pin holes. Hold the paper firmly in its place over the eye and with 
some hard smooth object rub the paper over the eye and pin holes until their 
outlines can be seen plainly on the paper. This will leave an impression o' 
the paper that will guide the sawmaker accurately. : 


Hanging the Saw.—Hang the saw on the mandrel. After 
placing on the loose collar, screw up the nut with the fingers 
just enough to steady the saw. Now try the face of the saw 
with a straight edge to see that it is straight. Then tighten 
up the collar with a wrench. Another trial of the straight edge 
willl make sure that the position of the saw has not changed. 
If the rim has been thrown over either way, the collars are not 
right and should be corrected into the proper shape. 

The saw should slip freely on the mandrel and close up to the 
fast collar. In many cases where the stem of the arbor is a 
trifle large near the collar, the saw, in being forced to its place 
by the nut, is made full on the log side. 

Frequently it will be found that the metal around where the 
steady pins are driven, will be raised to form a bunch around 
the pins; if so, file it off. 

A six-inch collar should have a perfectly flat bearing of atleast three- 


fourths of an inch on the outer rim, the rest being chambered out, as this 
will hold tighter than a flat collar. 


Where collars are larger than six inches in diameter, this rim should be 
proportionately larger. The pin holes should be in the fast collar; the pins 
in the loose collar. 


To have a saw run perfectly true, it is absolutely necessary that collars 
and stem of mandrel be true and well fitted, for any imperfections in these 
may lead to no end of trouble; they should fit exactly. 


To guard against saws breaking over the collar line, great care should be 
taken to have the saw hang perfectly true on the mandrel. To ascertain 
whether the collars be defective, place the saw on the mandrel and tighten 
up the collars by hand. Test the saw with a straight edge, and, if found 
correct, tighten up the collar with a wrench, and test again with a straight 
edge to see if the position of the blade has been altered. If any change be 
noticed, it is safe to assume that the saw is true, and that the trouble lies 
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in the collars, and that they require trueing up before satisfactory results 
can be obtained. 


For large saws it is better to have a collar that has a perfect bearing on 
the outer rim of at least three-quarters of an inch (in a six inch collar), 
the other part being chambered out so that it will not come in contact with 
center of saw, as they hold tighter than a solid flat collar. Fora collar larger 
than six-inch, this rim should be proportionately greater. 


If the collars have become worn at the outer edge, so that when tightened 
with a wrench the saw will be full or convex on the log side, it will heat at 
the center and become more convex, causing it to lay over from the log. 
The arbor should be so lined that the saw will lead into the log just enough 
to clear the center in good shape, so that it will not rub against the log and 
heat at center. If it heat and become expanded at this point it will dish 
and run either in or out of the log (usually out), causing the same kind of 
trouble referred to above. 


Another cause for saws cracking over the collar in this manner is that 
the saw when adjusted for a certain (high) speed, is usually dishing when not 
in motion, but, when running at the speed for which it is made, is perfectly 
straight. If the speed be reduced while in the cut, the saw will become 
dished for want of the necessary speed to straighten it out. Ina case where 
it heats at center, it will run either in or out of the log (generally out) 
forming a wedge between the saw and head blocks, eventually cracking or 
breaking the saw at or near the collar line by forcing it over this rigid point. 
Hence, the importance of maintaining a uniform speed, and having the 
tension adapted to it. 


As stated, large saws for a high speed mill are, when properly adjusted, 
dishing when not in motion, and great care should be taken to see that they 
are straight when running at their normal speed. In other words, they 
should dish or drop through a trifle more on the log side than on the board 
side. To see that they are right in this respect lay the saw on an anvil or 
board, hold a straight edge across the saw at right angles with the part that 
rests on the board, and the opposite edge that is being raised to allow the 
saw to drop through at the center, then take the measurement of the amount 
it drops through at center, turn the saw over, and repeat the operation, 
noting if it drop or dish alike on both sides. If it do, it is correct. 


In putting the pins into the loose collar, the holes should be drilled clear 
through the collar, so that in case the pins are broken off, they can be 
driven out with a punch, and thus avoid having to drill them out. On all 
saws 48 in. and larger we recommend 8 in, collars with 7% in. pin holes on a 
5 in. circle are recommended. 
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Spread Wheel.—Set the spread wheel flush with the saw 
and about 14 in. behind the teeth. 


Guides.—These should be adjusted clear of the teeth and 
Just touching the plate while the saw is in motion. 


Lead.—The amount of lead for circular saws should be the 
last amount that will keep the saw in the cut and prevent it 
heating at the center. If the lead into the log be too much, 
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Fic. 3,573.—Crescent sliding top saw table, End view showing sliding top and general con- 
struction. 


the saw will heat on the rim. If the lead out of the log be too 
much the saw will heat at the center. The least amount that 
is used is about 1% in. in 20 feet. 
Soft, touch, fibrous timber usually requires more lead than 
hard, close grained or frozen timber. 
In sawing frozen timber, some sawyers give their saw a little more lead, 


thinking it will aid in slabbing a log. This is a mistake, for if a saw be lined 
into the log, after the first or second cut, or after the frozen sap is taken off, 
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the saw will have a tendency to run into the log and make the lumber thin 
at the rear end of the cut. To prevent this, the sawyer is forced to guide the 
saw out a little with the guide pins. The saw will then run out in the first 
cut worse than before. It will be a trifle full between the rim and the cen- 


se ee will heat at this point, causing to tremble and flutter, and to work 
adly. 





Fic. 3,575.—Yates self-feed circular rip saw. “The iron table is raised and lowered by a hand 
wheel to accommodate different thicknesses of stock. The feed works are designed to provide 
a positive feed and consist of a spur roll that feeds stock to the saw, and a corrugated de- 
livery roll that conducts the ripped pieces from the saw. The feeding and delivering rolls 
are mounted independently, and by means of coiled tension springs a firm and even pressure 
on stock is maintained at all times. Over the saw is a steel spring to hold down the stock, 
which permits feeding of small stock without danger of kick back. To work thicker stood 
feeding mechanism may be thrown clear of table and stock fed by hand. 


In lining a saw for frozen timber it is advisable to line it in such a way that 
it will run on the board guide instead of the log guide; that is, after the saw 
has attained its normal speed, set the board guide so it will touch the saw 
lightly. Bring the log guide close to the saw but not close enough to 
pinch the saw in the guides. Any play given the saw should be on the log 
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guide. If the saw do not run so it can be guided in this manner, look to 
the lining and line it so that it can be run on a straight guide. 


Lining the Saw.—There are various methods used for lining 
a saw with the carriage. First, be sure that the mandrel is set 
perfectly level so that the saw hangs plumb and is perfectly 
flat on the log side. Then try one or more of the following: 


1. Move the carriage until the head block is on a line with the front edge 
of the saw. Fasten to the head block a pointed stick with the point lightly 
touching the saw. Move the carriage until the point is opposite the back 
edge of the saw. Then set the mandrel until the point of the stick clears 
the saw 3/39 in. to 1/g4 in. Check by turning saw 14 revolution. 


2. Fasten a square edged stick to the head block with the end of the stick 
1g in. from the saw at the center. Run the carriage back 15 to 18 feet. 
Stretch a line from the back of the saw to the stick. Give the saw the lead 
desired. 


3. Take a tapering board the radius of the saw with a hole at the large 
end. Fit the hole over the mandrel after removing the saw and screw up 
the collars. Pierce the stick at the small end with a nail, screw, or skewer. 
Measure from the head block to the nail. Turn the mandrel over by pulling 
the belt. Run the head block to the new position and measure again. Set 
the mandrel to give the required lead. 


4. Draw a line 10 feet each way from the center of the mandrel and paral- 
lel with the ‘“‘V”’ track. Fasten a stick to the head block so that it comes up 
to the line at the end in front of the saw. Run the carriage forward the 20 
feet. Move the rear end of the line one inch away from its former parallel 
position. Then set the mandrel until the saw is parallel with the new posi- 
tion of the line. 


5. Stretch a fine line of thread, say 20 feet long, across the face of the saw 
in a parallel line with the “V” or guide track. This can be done easily by 
running the carriage back and forth the length of the thread and placing 
each end of the thread an equal distance from the front head block. The 
thread being properly placed, with a piece of chalk mark the saw at the 
front at a point on a level with the carriage and measure the distance 
between the thread and the marked point on the saw. Then slue the arbor 
around either way, as the case may require, to give the saw 4/32 in. lead into 
the log in the diameter of a 60-inch saw. 


The author recommends marking the saw and taking both 
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measurements from this marked point on the saw as the saw 
might be a trifle out of true. A measurement taken from the 
front and back of the saw, without turning the saw over, might 
not be perfectly accurate. 


Feed.—This is the moving of the wood against the saw. 
Where the saws are small, 46 inches in diameter or less, the feed 
is usually by hand or in an automatic machine. 

Power feed for larger saws is—steam, rope or friction. 

Feed is measured by the number of linear inches cut in one 
revolution of the saw. A 12 in. cant is usually taken as a basis 
of calculation. 

The feed may readily be determined by measuring the dis- 
tance on the log from the mark made by a prominent tooth to 
the next mark of the same tooth, indicating one complete revo- 
lution of the saw. The feed of larger saws is from 4 in. to 16 in. 
The more feed desired the greater must be the number of 
teeth in the saw. 

Be careful not to over-feed. 


Speed.—Speed is indicated by the number of revolutions per 
minute made by the saw and also by the number of feet tray- 
eled by the rim per minute. The revolutions are measured by 
an instrument called a speed indicator. 


Revolutions.—Light portable mills run 450 to 650 revolutions 
per minute. 

High speed steam feed mills run 600 to 900 revolutions per 
minute. 

Small circular bench saws, hand feed, may run 2,000 to 2,500 
revolutions per minute. 
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Fic. 3,579.—American band friction mill feed.-It may be driven from the mill shaft or from 
the line shaft and eam, if preferred, be placed at end of track. in which case one sheave 
only is used. 
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Rim Speed.—Rim speed is the speed of the cutting edge. 
For mill curcular saws it increases from 8,000 to 12,000 feet 
per minute. Medium rim speed for the average mill is 10,000 
feet per minute. 





THRUST AGAINST 
GUIDE 


DRIVE PULLEY 


Fic. 3,580.—Essential parts of a band saw showing principle of operation. 


Speed must be regular and uniform as determined by the 
engine and the pulleys. 
Test by the speed indicator. 
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Be careful not to over speed. 


The speed must be known before a saw can be hammered to the 
right tension. 


Band Saws.—Saws of this type are sometimes erroneously 
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Fic. 3,581.—Crescent band saw. 


Side view showing general construction. 


called “‘scroll’’ saws; the latter variety as later described is quite 
different from the band saw. 
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Fic. 3,582.—Crescent band saw upper wheel mounting showing upper shaft coristruction with 
round guard attached. The wheel can be inclined backward or forward, or raised or lowered 
while saw isin motion. The end of the tilting wrench extends downward so as to be in easy 
reach of the operator while standing in front of the machine. The pivot bracket is fastened 
to the sliding head by means of two bolts passing through slotted holes. When these are 
released the upper wheel may be adjusted sidewise to align with lower wheel (cross line 
adjustment). A spring near back end of upper shaft holds bearing in proper position, pre- 
venting back lash to upper wheel in case saw should break. A tension spring is telescoped 
over the raising screw as shown. 


Degree Scale 
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Clamping Lever 


Fic. 3,583.—Crescent band saw tilting table. The tilting range is 45°, the angle scale being 
plainly seen in the illustration; the table is held. n angular position by means of an eccentric 
ever. When setting table level again a stop is provided giving quick precision adjustment. 
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By definition a bana saw consists of an endless band of steel 
with saw teeth upon one edge, passing over two wheels and through 
a slot in a table, being held in position against the thrust of the 
wood against the teeth by two guides. 
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Fic. 3,584.—Crescent band saw fenders. They are so placed as to completely cover the side 


and front edge of the blade. The front fender is attached to the guide bar so as to raise and 
lower with it. 


Fic. 3,585.—Crescent band saw guides. The back of the saw in sawing is thrust against the 
pivoted steel disc which turns with the saw reducing friction. Side jaws prevent any lateral 


movement of the saw. There are two of these guides located just above and just below the 
table. 


These essential elements are shown in fig. 3,580 and the 
general construction of the small light duty circular saws, in 
figs. 3,581 to 3,585. Saws of this type are suitable for all kinds 
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of light and medium duty sawing without regard to the 
direction of grain of the wood. 


The distinction between an angle saw and a tilting table saw should be 
carefully noted as indicated in figs. 3,586 and 3,587. The actual construc- 
tion of these two types of saw is shown in figs. 3,588 and 3,589. 





Fic. 3,588.—American angle or bevel band saw for shops where heavy stock is to be bevel 
sawed such as in ship yards and car shops. Jn operation, the table remains stationary 
in a horizontal plane while the upper wheel shifts to bring the blade at any angle to the 
table up to 45°. 






THREE CUTS OF 
A BAND SAW #17 
GAUGE 


THREE CUTS 
OF A GO INCH 
CIRCULAR 
SAW#6 
GAUGE 





Fic. 3,589.—Fay and Egan quick angling tilting table device with micrometer adjustment for 
pattern work. ° 


Fics. 3,590 and 3,591.—Relative cuts of circular and band saw, illustrating saving due to the 
band saw. 
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Note the method of tilting frame in fig. 3,586, and compare with fig. 
3,588, in which the angular position of the saw is obtained by sliding the 
upper wheel mounting on the circular shaped:top part of the frame. 


“‘Rip’”’ Band Saws or Band Saw Mills.—Formerly band saws 
were used only for light work such as sawing boards, but be- 
cause of the considerable saving in lumber due to the thin cut 
as compared with the circular saws, the range of work performed 
by the band saw has been greatly increased. In fact recent 
development has produced band saws up to 18 ins. wide capable 
of the heaviest duty; they have largely replaced the circular 
saw in several lines of work. The relative saving due to thin- 
ness of the band saw blade is shown in figs. 3,590 and 3,591. 

Band saws from 2 to 8 inches in width, are extensively used 
for ripping and resawing, because, compared with the circular 
saw, they save kerf, time and power. 


This leads to the consideration of the band saw as related to the saw mill. 
Before its introduction there was a limit in size of timber which could be 
sawn by circular saws, which could cut only logs of a size slightly less than 
half the diameter of the saw. The size of the saw itself was also limited; 
difficulties of management and running arose as soon as the saw diameter 
was increased beyond a certain point. 


2 


Double Mills.—Double mills were used to a great extent in 
regions where large timber was being cut. By this arrangement, 
which consisted of two circular saws, one above the other, logs 
of an ordinary size were sawn with the larger or “‘main” circular 
saw, while the smaller, or “top saw,” was brought into action 
when a log exceeded the capacity of the main saw. The band 
saw obviated all this, for there is practically no limit to the size 
of logs which can be cut by band saws. 

In large band mills, as a rule, the work is brought to the saw 
upon a carriage driven by feeding devices independent of the 
saw. 
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Continuous Cutting.—Formerly used in sawmills, such as 
mill, gang, etc. The band saw has the advantage over the 
reciprocating saws of steady and continuous cutting action, 


However, gangs of reciprocating saws, by reason of their ability to cut 
as many as 30 boards at one time, are still retained in numbers of large 
mills as an adjunct to the bands. 





Fic. 3,593.—Fay and Egan twin band resaw designed to meet the requirements of furniture; 
box, fruit package and panel makers. The machine will resaw timbers up to 24” wide and 
10” thick. It will saw a board into three pieces 3’ thick or three of any other thickness 
up to 3” each. It will saw one piece 3”, one 6’’ and one 1’: or any combination less than 
these. By adjusting the movable saw out of the way the machine may be used as a single 
resaw, sawing up to 3” on one side and 6” on the other. The wheels are 54’’ diameter proper 
face to carry 6’ blade. The first rolls of the variable speed friction works are 5’’ and second 
A” diameter, and may be set se!f-centering or can be quickly changed to have one set rigid 
for sawing from one side of a timber. Right angle bevel gear drive; gears cut steel and en- 
closed. Motor, 50 #.p., 1200 r. p.m., direct coupled, or any speed belted. 
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When one considers the value of every \% inch saved in 
kerf in the course of a day’s sawing of several hundred thousand 
feet, the great economy in using the thin blade band saw can 

be more fully appreciated. 


Large Bands.—Large band saws for log sawing range from 
8 to 18 inches in width. The general width for single-edged 
bands, 7. e., toothed on one edge, is 12 inches, while double- 
edged band saws are made in a variety of sizes. The majority 
of these latter, however, are about 14 inches in width, although, 
as previously stated, some few are made as narrow as 8 inches. 


The length of the standard log band saw varies, according to 
size and make of mill, from 40 to 60 feet. 


Double-edged band saws are now used frequently and the 
log can be cut as it moves in both directions. 


The swage set is principally used on log bands and resaws. 
Swaging the teeth consists of spreading or widening the cutting 
edge of each tooth so that it extends slightly beyond each side 
of the blade, giving clearance to the body of the saw while 
cutting. Sufficient clearance prevents friction and insures free 
runnings. 

Again, with the swage tooth both corners of the tooth cut, consequently 
it will not only do twice as much work as a spring-set tooth, which merely 


cuts half a kerf, but in addition it will stand more feed, thus greatly increas- 
ing the capacity of the mill. 


The band resaw, which is not extensively used, has been successfully 
operated in gangs. There are mills in the United States and Canada using 
gangs containing two or more machines. 


The Hand.—The experienced sawyer or mill man is familiar 
with the “hand” of a band saw, but for the benefit of the be- 
ginner it may be stated that a saw is either right or left hand. 
As you stand facing the mill with the teeth of the saw toward 
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you, if the log pass on the right hand side, it is a right hand 
saw; if it pass on the left of the saw, it is a left hand saw. 


Narrow Bands.—Band saws adapted for certain kinds of 
cutting are known as “narrow and wide.’’ Machines on which 
are working saws 1% inch up to 134 inch are designated as nar- 
row bands. These are used extensively in mills, cooperage 
shops, furniture factories and other wood-working establish- 
ments, for a great variety of purposes. They are employed to 
cut in addition to wood, slate, fiber-board, paper, bone, meat, 
hard rubber, ivory, asbestos, magnesia, horn, amber, cloth, 
bronze, brass, copper, aluminum, nickel, iron, steel, carbon, 
ice, celluloid, talc, camphor, mica, pearl, shell, and cardboard. 


In using small band saws, the work rests upon a table, through the center 
of which the saw passes, the work being fed by hand. For general work, 
the blades are made as narrow as )4 inch and from that are graduated up 
by eighths to 134 inches, saws up to this width being considered “narrow 
band saws.” The length is usually 18 feet, or longer, according to the size 
of the machine on which they are used. 


Cutting Circles.—The fact that with a narrow band saw, 
circles or other curved lines can be cut in any desired direction, 
makes it available for use in cutting intricate and ornamental 
patterns. Where formerly scroll sawing was done entirely by 
the reciproacting type—web or scroll saws, working up and 
down, and compass saws—now the narrow band saw is being 
widely used with excellent and greater results. Its downward 
motion carries the sawdust away without the aid of a blower, 
leaving the lines drawn on the work perfectly clean to the 
operator. 

It is understood, of course, that band saws can be used in this connection 
only in cases where the pattern is begun on the edge of the stock, for interior 


designs it is necessary to use a reciprocating saw (jig saw), the end of which 
can be passed through the interior of the pattern. 
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Small, narrow band saws are fitted with spring-set. With 
the spring set the point of one tooth is bent to the right and 
the next to the left, and so on alternately throughout the length 
of thesaw. This effects the necessary clearance. 

The general construction of a band saw mill or “rip band 
saw,” as they are sometimes called, is shown in fig. 3,592. 


Scroll or ‘‘Jig’? Saws.—The distinguishing feature of saws of 
this type is that the blade moves with a reciprocating motion 




















Fic. 3,594.—Essential part of a scroll or bracket saw illustrating working principle. In oper- 
ation, the fly wheel turns in the direction of the arrow (being driven by foot or engine 
power). A reciprocating motion is given to the arms and saw blade, the latter cutting the 
wood on each down stroke. 


instead of continuously in one direction as in the case of cir- 
cular and band saws. Accordingly only half of the distance 
traveled by the saw is effective in cutting. 

A familiar example of scroll saw is what is usually called a 
“bracket saw” and looked upon as a toy. The essential 
features and operation of such device are shown in fig. 3,594. 
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Here, as seen, the saw is clamped to two heads, L, and F, attached to 
the arms, the latter being pivoted to the frame at M, and S, and brought in 
tension by the straining rod and adjusting nut seen at the left end of the 
arms. This maintains the delicate saw blade in tension and prevents buck- 
ling. 


A reciprocating motion is given by the familiar connecting rod and fly 
wheel. The work is placed on the table and fed to the saw in the direction 
indicated by the arrow. 
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Fic. 3,595.—W. F. & John Barnes scroll saw with power drive. Capacity: pine, 2 ins. thick, 
1 ft. per minute; 1 in. thick, 4 ft. per minute; walnut, 3 ins. thick, % ft. per minute; 1 in, 
thick, 2 ft. per minute, and other woods and thicknesses in proportion. Ordinary speed 
800 to 1,200 strokes per minute. Dimensions: swing, 24 ins.; Length of blade, 7 ins. 
Table and arms of hard maple; frame cast iron. Weight, 60 lbs. Speed of countershaft, 
5007. p.m. Tight and loose pulleys 4 ins. diam. X 2 in. face. 


When substantially constructed as in fig. 3,595, it is frequently used for 
practical service in the workshops of carpenters and builders, cabinet makers 
and other wood workers. 


Fig. 3,596 shows a scroll or “‘jig’”’ saw designed for heavier work to meet 
the needs of furniture, car and pattern shop use. Intricate scroll sawing, 
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including external and internal curve work, can be handled to advantage 

by this type of saw. 

Lathes.—By definition, a lathe is a machine tool for shaping 
wood (or metal) by causing it to revolve between centers while acted 
upon by a sharp edge cutting tool held in the hand and supported 
by a slide rest. : 





Fic. 3,596.—Fay and Egan scroll saw with direct electric drive. The table may be tilted 30° 
to right or left and can be securely locked at any angle. The motor is 2 horse power at 1,200 
7. p.m. and may be directly connected with friction clutch as shown or any speed belted. 
14 in. saw is used. The cast iron housing at the top carries the tension mechanism. An 
automatic blower is provided which works in conjunction with strain and keeps stock clear 
of saw dust so that the cutting line of saw is always visible. 


The lathe is one of the most widely used wood working 
machines, being employed largely in many lines of work as 
pattern making, furniture, carriage and any other work requir- 
ing the shaping of wood to cylindrical form. 


Mill Work 1,431. 








v4 Yk TAIL CENTER 


== spur 


3 SPEED CONE nm CENTER 








Fics. 3,597 and 3,598.—Essential part of a wood turning lathe and section of bed at MS, 


showing V ways which register with V grooves cut into bottom of head and tail stock and 
which 


Fic. 3,599.—American 12 in. speed lathe suitable for pattern shop making small patterns. 
Bed lengths for 19, 26, and 43 ins. between centers. The bed is made of cast iron planed 
and finished giving precision alignment. 
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Fics. 3,600 to 3,619.—Auxiliaries or attatchments used on (American) lathe. They are: 
1,12” rest;2,6 rest; 3, angle rest; 4, cup center; 5 and 6, conical center; 7, spur center; 8, 
rosette chuck face plate; 9, rosette chuck with face plate and taper center; 10, crotch center; 
11, drill pad; 12, rest socket plate; 13, 6” face plate; 14, rest socket; 15, print holder; 16, 
small hollow chuck; 17, large hollow chuck; 18, 1’ X 7’’ emery wheel attachment, no emery 
wheel furnished; 19, 14" X 7’’ emery wheel attachment; 20, speed lathe collet. 





Fics. 3,620 to 3,631.—American lathe turning tools. They are: 1, roughing and smoothing 


chisel; 2, double edge skew chisel; 3, skew edge chisel; 4, spear point chisel; 5, straight chisel; 
6, gouge; 7, round nose chisel; 8, 9, 10, 11, 12, tool post turning tools for carriage. 
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Since the wood is revolved while being cut, the operation is 
called “‘wood turning.” 


HAND AT END 
OF HANDLE 





Fic. 3,632.—Roughing cut. Place the large gouge on the rest so that the level is above the 
wood and cutting edge tangent to the “circle of cut.”” In adjusting rest for this the handle 
should be well down. Roll gouge over slightly to the right so that it will shear instead of 
scrape the wood. Lift handle slowly thus forcing cutting edge into the wood. First remove 
in this way the corners, then the intervening portions. The tool should be held at a slight 
angle to the axis of the wood being turned with the cutting end in advance of the handle as 
shown. 








SMALL GOUGE CALIPERS SET 


TO REQUIRED 
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Fic. 3,633.—Sizing cut. First set calipers to the required diameter, then with a small gouge 
held in the right hand scrape grooves about 1 in, apart until to size, frequently testing with 
the calipers. 
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The essential features of a lathe are shown in figs. 3,597 


and 3,598. now 
' It consists of a rigid bed supported by two legs and having its upper 
surface accurately machined (to section shown at MS). 


& 


HAND AT END 
OF HANDLE, 





Fic. 3,634.—Paring or finishing cut. Lay the skew chisel on the rest with the cutting edge 
above the cylinder and at an angle of about 60° to the surface. Slowly draw chisel back, 
raising the handle until the chisel cuts about 14 to 3 in. from the heel. Begin first cut from 
1 to 2 ins. from either end pushing toward the near end. Then begin at the first starting 
point and cut toward the other end, thus taking off the rings left by the gouge, cutting down 
to where the scraped sections are just visible. Now take a last cut removing all traces of the 
rings bringing the wood down to a uniform diameter from end toend. To test for smooth- 
ness place palm of the hand with the fingers extended straight lightly on the back side of the 
wood away from the tool rest. 


PENCIL MARKS 

































































Fic. 3,635.—Marking length of work. Place rule on tool rest holding it in position with left 
hand very close to work and with sharp pointed pencil mark length to which piece is to be 
cut off as shown by pencil marks MS and LF. 
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Fic. 3,636.—Squaring the ends. Place 14 or 14 in. skew chisel on the rest bringing the cutting 
edge next to the stock perpendicular to the axis. The heel of the chisel is then slightly tipped 
from the cylinder to give clearance. Raise handle and push chisel toe into the stock about 
lf in. outside the line indicating end of cylinder Swing handle still further from cylinder 
and cut a half V, giving clearance and preventing burning. Continue until cylinder is cut 


to about 1% in. diameter. 


SMALL SKEW 








: = > 
Fic.- 3,637.—Cutting off with small skew. After squaring hold chisel in right hand (same 
position as for squaring) and with fingers of the left hand placed around the stock to catch 
it slowly face the point of chisel into the stock at the line center end until stock is cut free and 


cylinder falls in operator’s hand. 
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1G. 3,638.—Concave cut. Place gouge on rest with cutting edge well above the wood. Ro 
| tool to side till grind at cutting point is perpendicular to the axis of the cylinder. om zine 
handle to force gouge into the wood. When gouge bites force it forward and upward by slight y 
lowering the handle while rolling back toward its frst position. Reverse position of gouge an 
make a similar cut from the other side to form the other half of the semi-circie. 






SMALL SKEW 
(FINISHING) 





Fic. 3,639.—Ring cut. Mark center of convex surface to be cut which indicates starting noint for 
all cutting. Place 4 or 44 in. small skew chisel on rest with cutting edge above the evlinder and 
lower grind tangent to it. “Draw back chisel and raise the handle bringing heel of chisel in contact 
with the cylinder at the marked line. The chisel is then moved to the right (if cutting right side 
of bead) while being continually tipped to keep the lower grind tangent to the revolving eylinder 
and Ne to bead at the point of contact. Continue cut until the bottom of the convex surface is 
reached. 
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Fic. 3,640.—Polishing. This operation is done with a cloth after the cylinder has been 
- sanded and while rotating inthelathe. In sanding, use firsta 
fairly coarse grade of paper, No. 1 or 1144, and afterwards a fine 
grade No.Oor00. Before applying the cloth the wood may be 
varnished lightly while the lathe is not running, taking care to 
wipe off all the surplus varnish. The varnish will assist in giving 
the surface a fine polish when the cloth is applied. 
















ic. 3,641.—Face plate turning. In this kind of turning the piece to be turned ic held by 
the screw center chuck, or as shown by the face plate, the rest being fastened in suitable 
position at that end of the bed as shown. 
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The two “‘V”’ ways carry a rigid head stock at one end, and a tail stock, 
the latter arranged to slide on the ‘‘V” ways and to be secured at any point 
by tightening the tail stock clamp. 


The head stock carries a hollow tapered spindle with speed cone between 
two bearings. Fitting in the taper is a spur center L, which engages one 
end of the wood to be turned, the other end being secured by the tail 
center F, 7 


When the spur center is caused to turn by belt drive on one of the “steps” 
of the speed cone, the spurs of the spur center, cause the piece of wood 
inserted between the center to turn also. 


By resting a sharp edge cutting tool against the T rest the wood is ‘‘shaved 
off’”’ and the surface reduced to circular form. 


There are two general classes of lathes, the metal bed type as 
shown in fig. 3,599, and the ordinary wooden bed lathe shown 
in fig. 3,642. The latter type is cheaper especially where work 
of considerable length if to be turned and when the bed is well 
constructed of substantial timbers, the alignment is sufficiently 
accurate for ordinary work. 


How to Operate a Lathe.—The process of wood turning on 
the lathe is an interesting one and presents no difficulties when 
understood and correctly done. The accompanying cut 
(figs. 3,632 to 3,641) illustrate the general methods employed in 
wood turning. 


Speed of the Lathe.—This should range from 2,400 to 3,000 
when the belt is at the smallest step of the cone. At this speed 
stock up to 3 ins. diameter can be safely turned. Use second 
step of cone for stock up to 6 ins. diameter and largest step for 
all stocks over 6 ins. diameter. Glued work should not be run 
at too high speed owing to danger of it being thrown from lathe 


by centrifugal force. 
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Planers.—The various machines known as surfacers, joint- 
ers, matchers and moulders, timber sizers, timber dresses, etc., 
are all types of planer being more or less complicated according 
to the range and variety of work performed. 

In general a planer is a machine for planing or “‘surfacing”’ 
wood, especially boards, by means of a rapidly revolving cutter 
which chips off the rough surface in minute shavings as the piece 
to be planed is passed over (or under) the revolving cutter by hand 
or power feed, leaving a smooth or finished surface. 


Hold-Down Spring 





Fic. 3,643.—Crescent 8 in. jointer. In operation the shavings are delivered to the rear of the 
machine by a chute. In construction, the table inclines for table adjustment are bolted 
to a sliding sashlike casting gibbed into the main frame on a sliding dovetail allowing the 
tables to be horizontally withdrawn from the head without disturbing the vertical adjust- 
ment. The front and rear tables are of equal length. The tilting fence can be moved to any 
position across the table and tilted to 45°. It is provided with a pressure spring to hold the 
work down on the table convenient when making the strips. 


Lumber thus treated or planed is said to be dressed. Lumber may be 
dressed on one, two or all sides according as may be desired. 


The simplest type of planer is the jointer, sometimes called 
hand planer or buzz planer. 


It is called hand planer because the work is fed through by hand instead 
of by power feed. 
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A jointer is used for straightening lumber. It will plane one surface 
straight and out of wind; by the use of the fence it will also bring one surface 
on dimension stock square with another, or on accurate bevel with another. 


It is not intended for surfacing boards to uniform thickness. For such 
use, a regular planer or surfacer must be used. 





Tilting Fence 
Clamping Screws 















Handwheel to Tilt Pence 
Hold-Down Spring———s 


Table Incline Drive Pulley, 


Flanged 
Clamping Levers 


Thickness Scale 


Safety Head 
Self-closing 
oil-cover: 


End_Cover 
on Bearing 


Adjustable 
Clip Incline 
Oi! Chamber 


Fics. 3,644 to 3,646.—Crescent 8 in. jointer. Views showing various details of construction 
illustrating attachments and control devices. The tilting fence can be moved to any position 
across the table. I]t is provided with a pressure spring to hold work down on the table, this 
is convenient when working thin strips. The tilting fence can be set tilting for fence work 
and can be set at any angle trom 45° to 90°. The tilting of the fence is accomplished by 
means of a hand wheel and worm gear, a graduated scale being provided to indicate the degrees 
of angle. A vertical scale on the face of the fence shows in advance the exact thickness the 
piece will be after the cut is made. For instance, a block of wood is 214 inches thick, and 
it is desired to reduce it to 2 inches in thickness: lay it on the front table and lower the table 
till the top of the piece is opposite the 2-inch graudation, then make the cut, and the piece 
will be found to be of the desired thickness. The lower edge of the fence always rests on the 
rear table, hence the thickness of the piece after the cut is made will always correspond to 
the graduations on the scale, as shown, before the cut is made. 


By use of special cutters, a jointer is often adapted to grooving, making 
light moulding and other similar work regularly done on a shaper (later 


described). 
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Fic. 3,648.—American rab- 
beting and jointing ma- 
chine. This is virtually a 
light duty form of planer 
designed especially for 
rabbeting and jointing 
blinds rapidly and 
smoothly. In operation, 
the blind is fed on its 
edge, the bead is worked 
on the same side with the 
guide, avoiding the un- 
evenness usually found in 
beads on blinds; the head- 
stock carrying the rab- 

beting head is set on a mitre with the face of the biind, which makes a free cut on both sides 

of the rabbet; the headstock is adjustable vertically and horizontally while in motion by 
means of screws; both feed shafts are hung in pivoted boxes, and the idler on opposite side of 
machine is adjustable to take up slack on jointer belt. The blind is jointed on both edges at 
the same time it s rabbeted and beaded. Table. This is long the after part being adjust- 
able in line with the cutters, which insures straight work. The blind is held firmly by means 
of springs, and is fed through by two rubber rolls, one before and the other after the cutters. 

The first roll is fitted with a spur, or fluted roll, on the lower end, which operates on the part 

to be cut out, making a strong feed. 
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Fig. 3,647, illustrates the operation of a jointer. 


J In operation the rapidly revolving cutters make a clean cut on the bottom 
side of the work as it is slowly fed by hand in the direction of the arrow. The 
depth of cut is regulated by adjusting the table vertically up or down, with 
respect to the cutter. Actual construction of a jointer is shown in figs. 
3,644 to 3,646. 


There are two general types of cutter ‘head used on jointers. 


Bi 
mall 


i 





Fics. 3,649 and 3,650.—Square and “‘safety’’ or cylindrical forms of cutter cylinder or head 
showing how fingers may be accidentally cut off with the square form and how this danger 
is overcome with the safety form. 


and other planers; the square and the safety as shown in figs. 
3,649 and 3,650. 


A comparison of the illustration will at once indicate why the square 
form should not be used. 

A great variety of work can be done ona jointer depending largely upon 
the knowledge and skill of the operator. A fair idea of the scope of work 
usually accomplished on the jointer is shown in the accompanying illustra- 
tions, figs. 3,652 to 3,662, which show also the appearance of the various 
cuts. 
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In operating a jointer never omit using the guard. 


A type of planer adapted to larger work than the 
jointer is known as the surfacer. 


There are two general types: 
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<—Molding Knife 


Fic. 3,651.—Crescent safety cutter head; sectional view showing construction. Directions for 
taking knives out of head: First loosen the hollow set screws that pass through the center 
of the key plugs, by giving about a half turn to the left with the hexagon wrench sent along 
for that purpose. Before taking wrench out, strike a blow on top end of wrench with a light 
hammer to release the key plug from its wedged position in the head. The key plugs are 
wedge shape with their thick end toward center of head, therefore have to be driven a blow 
downward toward center of head to loosen, after screw is released. When ail the key plugs 
are thus released then the knife will be free and can readily be removed. After knife is re- 
moved, the throat piece and key plugs can also be removed. To replace the knife, first see 
that all the dirt and dust is removed from the knife seat and throat piece. See that each key 
plug is in its proper place according to the numbers stamped on the same. After the key 
plugs, throat piece and knife are properly placed, then tighten the key plugs very lightly; 
then adjust the knife to cutting position by use of the special wrench inserted into the holes 
at back of knife. Use the small gauge furnished, with end of screw over top of the edge of 
knife to get a uniform setting of the knife edge. When knife is properly set, then tighten the 


key plugs snugly, ready for use. 


1. Single cylinder. 
2. Double cylinder. 


In both of these the work is passed through the machine by 
power feed. 
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Fics. 3,654 and 3,655.—Jointer operation. 2. Removing 


corners or chamfering. 


Fics. 3,652 and 3,653.—Jointer operations. 1. Planing 


out of wind. 
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Fics. 3,660 and 3,661.— 
Jointer operation. 5. 
Planing a bevel for mitre 
work 


Fic. 3,662.— Action of - 
guard on jointer. In op- 
eration, the nose of the 
guard presses against the 
work at F, due to the 
spring M, and lies over the 
portion of the cutter not 
under the work. The 
guard being pivoted at S, 
swings to any opening to 
accommodate the width 
of the work. As shown it 

keeps the unused portion of the 

knives covered at all times making 
it impossible for the fingers tocome 
into contact with the knives. 





PORTION OF CUTTER = 
COVERED BYGUARD = 
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cuts at one time, that is the stock is planed top and bottom 
and on the other two sides simultaneously. 


The method of doing this with four cylinders is very clearly shown in 
fig. 3,685. 
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Controller 


Set Screw 
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Bracket 


Set Screw- = AS 
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Adjusting Set Screw : ; ¥—Iron Friction Disk 


Fic. 3,668 —Crescent variable friction feed for planers. In construction, the front feed shaft 
is arranged to be driven by a belt from the head. To this shaft the iron friction disc is fas- 
tened. It is so arranged with a sliding key that it runs against the side of the disc, the 
required distance away from its center, to make the desired speed of feed. For faster feeds 
this friction wheel is moved out towards the rim of the friction disc; and for slower feeds it is 
moved in closer to the center of the disc; this being readily under control by simply turning a 
hand wheel to make the required feed. A brass scale and pointer indicates at all times the 
number of lineal feet per minute that the machine is planing. When rough lumber is to be 
surfaced, where some pieces are somewhat thicker than others, there is an advantage in using 
a slower feed for the thicker pieces. In this way it is not necessary to choke the machine 
down, in heavy cuts, till the belts begin to slip; and yet a normal feed can always be used 
for pieces of normal thickness. When lumber is to be surfaced as smooth as possible, a 
slower feed is necessary for the best results; but for ordinary common planing the faster 
feeds are necessary; to save time or to give greater output. A throw off lever at side of 
machine is provided for stopping the feed entirely, at any point, by disengaging the contact 
between the friction wheel and the friction disc. A small clutch plate is fastened, with a set 
screw, to the bearing of the feed shaft, near the lower end of the throw off lever. When this 
set screw is loosened, it releases the clutch plate, and it may then be adjusted by two other 


set screws whose points bear against the feed shaft bracket, until the desired pressure or 
contact is produced on the friction wheel. 
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Fics. 3,669 to 3,682.—Oliver sectional feed roll and parts. It consists of sections 114’’ wide X 
4’ diameter. While giving a horizontal drive as positive as a solid roll, they yield vertically 
independently of each other to the extent of 4’’ Each section is composed of an outer ring 
enclosing four sections or seats placed radially to the center of the roll shaft and carrying a 
helical spring. 















Fic. 3,684.—Fay and Egan dimension 
planer designed for fine dimension plan- 
ing and dressing out of wind. Espe- 
cially adapted to use in car, agricultural 
implement and wagon factories. In 
operation, the table moves in accur- 
ately planed ways and the machine is 
arranged to surface while the table 


moves in either direction. The table movement is by gear transmission connecting with a 
rack under the table. The material is clamped to the table by a dogging apparatus. 
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Shapers.—The wood shaper or variety moulder is one of the 
essential machines in a wood working plant. 

The style of work done on these machines varies from rab- 
beting, grooving, and fluting to shaping of every description. 

Shapers are usually constructed with one or two vertical 
spindles which carry the cutter heads. Two spindles revolving 
in opposite directions is perhaps the most general and useful 
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Fic. 3,686.—Crescent single spindle shaper. 
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Fic: 3,687:—Crescent double spindle shaper: 
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form, as with this arrangement one cutter can cut with the 
grain of the wood running in one direction and the other cutter 
can operate on the wood with the grain running in the other 
direction without stopping to reverse the machine. 

The spindle with suitable 
cutter attached projects 


curately planed table and 
the cutting edges of the iron 
should be speeded to travel 
5,000 or more feet per min- 
ute. 





~~ Adjusting Screw 
Hold-Over Spring 


Fic. 3,688.—Crescent shaper fence for single or double spindle shaper. It is useful for edging 
and straightening up lumber, for working casing light mouldings, or other similar work. 
It is made in two sections to adjust for light or heavy cut. The rear part is to be set flush with 
the cutting line of the knife, while the front part is to be set over by means of a hand wheel 
and screw, for desired depth of cut, on same principle as the tables of a jointer. One spring 
is furnished to hold work down on the table, and another to hold the work against the fence. 









ates — ae. old-Down Spring 
Guard, in use—__ Cn ee “anaesa | hickness Scale 
Off-S2t for : : 
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Guard Inoperative 


Fic. 3,689.—Crescent safety guard for shapers. The shoe is mounted flexibly with a spring. 
The arm is easily changed in height on the standard for different thicknesses of work and it 
may easily be swung out of the way when not wanted in operative position. 


Borers.—The boring of holes in wood is an important opera- 
tion that must be frequently performed in any wood working 
mill. This is accomplished with precision by boring machines 
or “‘borers,’’ as they are called. There are two general classes 
of these machines: 
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1. Vertical. 

2. Horizontal. ; 

The vertical borer very much resembles the machine shop 
drill, and the horizontal borer is somewhat like a milling ma- 
chine. 
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Fic. 3,690.—Crescent post type vertical borer. In construction it is provided with a variable 
friction disc drive instead of the usual belted drive. To change the speed of the bit, loosen 
set screw in the hub of the friction wheel and move wheel on the shaft until the desired speed 
is obtained. The spindle travels 8 ins. and stops are provided to regulate the depty of hole. 
Capacity up to 114 in. but in hard wood. The table is adjustable for height to thin or thick 
stock and will tilt to any angle up to 45°. 
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Fic. 3,691.—Crescent heavy Guty ‘‘universal’” or combined vertical and horizontal borer. The 
treadle is arranged to work both spindles at the same time or either spindle independently as desired. 
Suitable stops are provided to regulate depth of hole and prevent bits interfering with each other 
Vertical spindle has two speeds and can be operated by a hand pull when desired. 























































































































Fig. 3,692.—W. F. and John Barnes’ horizontal boring attachment for saw table. 


table on which the work is placed and a stop to govern th z 
up and down and as the woe C Aal biive to bide Letwous booua 


It has a sliding 
The table is adjustable 


an be run from side to side between stops, in the usual way, all the 
adjustments necessary for general use are provided. Pom A 
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Essentially, a borer consists of a vertical spindle having a 
chuck at one end and telescoping a splined sleeve to which en- 


| Sages a drive pulley, the assembly arranged to rotate in bearings 
_ attached to the frame of the machine. 


A table usually capable of angular adjustment is placed 


_ under or in front of the chuck to hold the work. 


In operation, the bit held in the chuck is forced into the work 


_by hand feed. The operation is so simple an elementary dia- 


gram is not necessary. Fig. 3,690 shows a light duty post type 
of vertical borer and fig. 3,691 a heavy duty vertical borer. 
There are many modified forms of borer designed for special 
purposes. 


Mortisers.—The laborious operation of cutting mortises by 
hand has been overcome by the various types of mortising 
machines now available. These may be classed, perhaps best 
with respect to the motion given to the cutting tool or tools, as: 
1. Rotary. 
Cutting tool: bit 

2. Combined rotary and oscillating. 
Cutting tool: bit 

3. Reciprocating. 
Cutting tool: solid chisel 

4. Combined reciprocating and oscillating. 
Cutting tool: solid chisel 

5. Combined rotary and reciprocating. 
Cutting tools: bit and hollow square chisel 


The working principle of the rotary type is shown in fig. 
3,693. 
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Fic. 3,693.—Elementary rotary .ype mortiser showing how the bit is gradually driven into the 
work while the latter reciprocates the length of the mortise. 
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Fic. 3,695.—Elementary combined rotary and oscillating type mortiser illustrating operating 
principles. 
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Fic. 3,696.—Whitney combined rotary and oscillating (bit) mortiser. Designed especially 
for the routing and mortising done in furniture, chair, desk, cabinet and auto body factories. 
Such work as corner blocks, cupped work, either round or oblong and similar pieces can be 
made on this mortiser. Motor application. A high speed a. c. motor is mounted directly 
on the spindle in place of the pulley. The-motor housing is made a part of the head block 
that carries the spindle and bearings, all of which slides back and forth as a single unit to 
make a mortise of the desired size. Table. Thisissupported ona knee that is raised and low- 
ered in dove tailed ways planed on the frame. The knee has a vertical adjustment of five 
inches, and by means of a handwheel the table can be quickly set for the various sizes of stock 
to be mortised. The knee can be locked at any desired height. The table is heavily ribbed, 
having slots through which fixtures can be clamped. It is equipped with a movable fence. 
Two quick:acting clamps securely hold the work. The table can be moved quickly to and 
from the bit by means of a conveniently placed lever that operates a rack and pinion feeding 
mechanism. The table is fitted with stops to regulate the depth of the mortise that is being 
cut. Head block. This block carrying the spindle and motor oscillates from side to side 
through a distance equal to the length of the mortise to be cut. The movement of the sliding 
head is such that the end of the bit travels in a straight line and makes a mortise of uniform 
depth the entire length. The head block is driven horizontally back and forth by a motor 
geared to a crank shaft that drives a connecting rod fastened to the head block. The ends 
of the connecting rods are equipped with universal joints. The end of the rod that is fastened 
to the crank shaft can be adjusted to give the desired 3troke to the head block to cut any 
length of mortise up to six inches. The crank shaft has a handwheel by means of which the 
head can be operated back and forth when making a set-up. ‘The head block has two rates 
of feed, 150 and 200 strokes per minute. The change in the feed is secured by the operation 
of a lever. . 
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Here the bit is driven into the work gradually by the bit feed, while the 
work, fastened to the table which travels in ‘“‘V” ways, reciprocates the 
length of the mortise, the reciprocating drive having a stroke adjustable 
to desired length of mortise. An adjustable stop regulates the depth of 
the mortise. 


It should be understood that the bits used in mortises have no screw to 
draw them into the work, hence there is no tendency for the bit of itself to 
enter the work. 





i i i i iser. The table may be 
5 .—Fay and Egan reciprocating (solid chisel) foor power mortiser 
ee ee cikd to different heights and is adjustable out or in by hand wheel and screw. 
Each machine is provided with five chisels 14, 34, 7%6, 44 and 5¢ in. 


Moreover the lips are, or should be, very shallow, so as to minimize the 
scoring of the wood below the bottom of the mortise. A bit possessing these 
features is shown in fig. 3,694. 


The essentials of the combined rotary and oscillating 


type mortiser are shown in fig. 3,695. 


Here, the bit spindle is shown working in bearings on a plate pivoted at 
its upper end. 


1,464 Mill Work 








The lower end of the plate is connected to an oscillating drive and the 
table is arranged to approach or recede from the bit controlled by the table 
adjustment. 


In operation the work is placed upon the table and fastened to the fence. 
The wood is forced against the revolving bit by the table adjustment. 


While the bit is rotating it is also given an oscillating motion by the 
oscillating drive which working by suitable gear, casues the bit to slowly 





Fic. 3,698:—Fay and Egan reciprocating (solid chisel) mortiser and borer with hub attach- 
ment. Designed for wagon, carriage, implement and railway shop use. Automatic in 
operation. Capacity: hubs up to 16 ins. diameter and 20 ins. long. ‘Table has vertical, 


lateral, transverse, and angular adjustments. The hub attachment is provided with angular 
spacing device and tipping rig. 


transverse the work and return, or oscillate back and forth the length of 
the mortise. 


The mortise may be cut to any length by adjusting the stroke of the 
oscillating drive. While the bit is oscillating from end to end of the mortise 
it is gradually forced deeper into the cut by the table adjustment. An 
adjustable depth stop regulates the depvth of mortise. 
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The reciprocating type mortiser k i 
ea eos yp works as shown in 
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Fic. 3,699. — Ele- 
mentary recipro- 


A ASIUSTMENT cating type mor- 


STROKE 
tiser illustrating 


operating princi- 
ples. 
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Fic. 3,700. — Typical 





mortising machine 
bit. a 
Fic. 3,701.—W. F. 


and John Barnes foot power mortis- 
ing machine. The table can be set at 
any desired angle and all other neces- 
sary adjustments are provided for and 
can be made easily and quickly. 
The spring is of coiled steel wire and 
can be adjusted to give any desired 
vension. 





















In this case the mor- 
tise is cut by a solid 
chisel (as distinguished 
from the hollow chisel 
type later described). 
The appearance of the 
solid chisel is shown in 
fig. 3,700. 


The solid chisel is 
given a reciprocating 
motion by the recipro- 
cating drive, and the 
table, which works in 
“V” ways, a transverse 
reciprocating motion 
by the table drive, as, 
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Fic. 3,702.—Elementary combined reciprocating and oscillating type mortiser showing oper= 
ating principles. 
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Fic. 3,705.—Elementary combined rotary and reciprocating (hollow chisel) type mortiser show- 


ine operating principics. 
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Fic. 3,706.—Crescent combined rotary and reciprocating (hollow chisel) mortiser. Foot 
lever. The vertical travel or stroke of the bit is operated by the foot lever maximum stroke 
3} ins. which is depth of deepest mortise that may be cut. By changing fulcrum bolt into 
another hole in foot lever the stroke is shortened to 234 ins. and leverage increased, thus 
adapting the machine for heavy work without excessive exertion by operator. Lever slot. 
This is in the main frame and is provided with an adjustable stop above the lever, to make 
the travel of the lever shorter when so desired. By shortening the travel of the lever for 
shallow mortises the work of the operator is reduced, and Output increased. Bits. The 
machine is recommendéd, for any size chisels up to 34 in. square, for oak or other hard wood. 
Bits of the following dimensions will fit the machine. Length of boring bit, over all, 9 ins.; 
length of twise, 6 ins.; diameter of shank 14 in., or shank to be fitted with bushing to mak> 
this size; length of chisel blade, 4 ins.; diameter of shank, 7 in., or to be fitted witha bushing 
to make this size. In putting a new bit into the machine, a good plan is to fit it so the end 
of the boring bit shank will bear against the bottom of the hole in the spindle when cutting 
end is in proper relation to the chisel. This prevents the bit pushing further into the 
spindle, which would injure the cutting end. Length of bits, as above given, allows for su¢h 
fitting. The chisel must be firmly fastened to keep it from pulling out, which would likewise 
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In operation the chisel is pressed into the wood at each stroke of the re- 
ciprocating drive and at the same time the wood which is fastened to the 
table slowly'travels back and forth the length of the mortise by the table 
drive, thus a series of cuts is made during the travel, the chisel cutting 
deeper into the wood as the ‘‘V” ways carrying the table are raised by the 
table adjustment. 


The machine is adjusted to any desired length’ of mortise by the stroxe 
adjustment. 


The essential features of the combined recip- 
rocating and oscillating type mortiser are shown 
in fig. 3,702. 


In operation, the solid chisel is given a reciprocating (up and down) 
motion by the reciprocating chisel drive, as shown. The plunger to which 
is attached the chuck carrying the chisel works in guides cut into a casting 
pivoted at the upper end. 


By means of the bell crank gear controlled by the foot lever the chisel 
is given an oscillating motion limited by the stops which may. be adjusted to 
the desired length of mortise. 


When the tool has oscillated to the end of the travel the foot pressure 1s 
released and it returns to its initial position by means of the return spring. 


The depth of cut is under control of the table adjustment which, in 
raising the rable causes the chisel to cut deeper into the wood. « 


The depth of mortise is controlled by the adjustable table stop 





Fic. 3,706—Continucd. 


injure the cutting end. Yo use the borer. When the square chisel is removed, and a regu- 
lar boring bit used, the machine makes an efficient borer for round holes, up to 34 in. in diam- 
eter, and 34 ins. deep. Table. This is adjusted vertically and horizontally by means of 
screws, to regulate the depth of mortise to be cut, and the distance of the mortise from the 
edge of the piece. After table is set to its proper place it remains stationary during use of 
machine; the bit moves up and down to make the working stroke. When table is arranged 
to tilt its angular range is 45° to the right or to the left; a scale and pointer indicating the 
degrees of angle. A late improvement on the tilting table is a stop to gauge the distance 
from the end of the piece to the mortise. This stop is fastened to a horizontal rod and will 
adjust for any distance up to 54 ins. from either end or a longer rod can be used when re- 
quired. On this same rod are two table stops that control the travel of the table to make 
required length of mortise. The tilting table has a clamp for holding the work against the 
table fence; it also has a rack and pinion feed, for endwise travel, to make the length of the 
‘mortise. The rigid table is for square mortising only. The work is held on the table by 
‘hand. Two curved hold down rods are provided, to prevent the chisel lifting the work; these 
are quickly adjusted and held firmly in place by means of eccentric lever clamps. 
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The most important type of mortiser or the one most 
generally used is the combined rotary and reciprocating 
or hollow chisel mortiser, whose working principles are 
shown in fig. 3,705. 





Fic. 3,707.Oliver square hollow chisel and bit. Chisel blades are of 4 in. lengths, except 
that the 14,5 and 3¢ in. sizes are made extra short or 234 ins. for 234 in. blades. 


In this mortiser, the chisel of square cross section has a high speed bit 
revolving within it which serves both to bore a round hole and to remove the 
chips thus bored as well as those cut out by the corners of the chisel. 





Fics. 3,708 to 3,710.—Samples of work executed on Oliver vertical combined rotary and 
reciprocating (hollow chisel) mortiser. Fig. 3,708, furniture work; fig. 3,709, chair work; 
fig. 3,710, sash and door work. E 


Accordingly the two, operating together, accomplish what is equivalent to 
boring a square hole. That is, the hole is bored and squared at the same 
time. 


By repeating the operation, shifting the work each turn, a mortise of the 
desired length is produced with square ends and square bottom, leaving nu 
difficult chips to be removed. 


In operation, as shown in the illustration, the tool is forced into the work 
by pressure on the foct lever, a return spring bringing it back to initial 
spring when the pressure on the foot lever is released. The depth of mortise 

is easily regulated by the adjustable devth stop. 
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Figs. 3,703 and 3,707 show appearance of the “hollow” chisel which 
telescopes the bit. 





1G. 3,711.—Fay and Egan combined rotary and reciprocating (hollow chisel) automatic 
mortiser. Designed for a variety of light and medium duty work in car shops, furniture, 
vehicle and agricultural implement factories. Especially adapted for auto body, passenger 
and mail coach work. Table has vertical adjustment of 8 ins. by means of a lever provided 
with stops to prevent making double or triple rows of mortises in the same line. It has x 
adjustment endwise with suitable stops for regulating the strength of mortise by hand ena 
rack and pinion as shown. The chisel is fixed to a reciprocating frame moving In p ges 
ways on the top of the column. It is driven by elliptic gears and has quick return at ; e 
completion of the mortise. This return movement of chisel is three times as fast as the oe 
ward movement, thereby effecting quite a large saving in time in the course of a day's work. 
Four speeds of feed to ram to cover wide range of sizes in chisels and hard and soft Nei 
The foot treadle at the base of the machine governs the chisel thrust. The stroke of the 
chisel is variable by changing the crank pin on the crank arm. The depth of the mortise se 
regulated either by the adjustment of the table or the adjustment of the stroke. Chi 
speeds, 13, 20, 28 anc 40 strokes a minute. 
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3,712 to 3,717.—Champion combined rotary and oscillating portable mortiser; its appli- 
cat‘on, and examples of work done. 
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The foregoing cuts are intended to illustrate simply the working principles 
of the various types of mortiser and not the actual construction of these 
machines. By thus eliminating structural details the student can grasp 
more readily the principles upon which their operation depend. 


Actual construction of standard mortisers shown in figs. 3,697 to 3,718, 


and instructions for ordering and sharpening hollow chisels in figs. 3,703 
and 3,704. 





Fic. 3,718.—Greenlee combined rotary and reciprocating (hollow mortiser) in operation, 
showing chips being thrown out of the mortise. Jn operation, the bit cuts slightly in ad- 
vance of the chisel, boring a round hole where diameter is equal to the chisel size. The 
edges of the chisel cut the corners, all chips being carried away by the bit. Partial cuts may 
be taken on the edge of the stock and oblong, oval or other shapes of chisels used for special 
work. 
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EX Tenoners.—Mortising and tenoning are so insepar- 
ably connected as being the essential operations in 
making mortise and tenon 

joints that following 
mortisers 
should come 
an explana- 
tion of 
tenoners or 
machines 
for cutting 
tenons. 
There are 
several 
types of 
tenoners, 
and they 
may be 
classed 
\s with respect 
to the cut- 
ting tools 


rage ent their 
motion as: 


Fic. 3,720.—Barnes hand tenoning machine. The parts are: A, tenon being cut; B,B, screws 
to set depth of shoulder; C,C, handle to raise cutters from work; D, lever to hold work in 
place; E, lever to drive cutters forward and back; F,F, cutter heads; H,H, spring to press 
cutter heads against work. Range. The machine will cut tenons of any length up to 3 ins. 
By repeating the cut any desired length can be made. It will work on stuff of any size up 
to 2 X 12 ins. and can be adjusted to gauge the length, thickness and shoulder of a tenon. 
It will not cope a shoulder, but will cut one shoulder farther back than the other to accom- 
modate stuff having rabbeted edge, and will cut one shoulder deeper than the other, or both 
alike as desired. Both sides of the tenon are cut at once, or one side only can be cut. In 
operation, each thrust of the lever E, cuts a shaving similar to that of a rabbet plane; the 
rapidity of the thursts and set of the knives (as with a plane), govern the speed of the work. 
The machine cuts true, smooth, square shoulders and can be set to cut tenons of uniform 
thickness or distance between the shoulders. 
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Fic. 3,721.—Whitney circular saw type motor driven tenoner. In construction the carriage 
travels on a V way at right angles to the side cut saws. It can be adjusted vertically by a 
hand wheel to obtain the size and angle of tenon required. The table has slots through 
which various kinds of fixtures can be clamped. The table can be tilted either above or below 
the center and locked at any angle up to 22 degrees. It is equipped with a movable gauge 
and an adjustable clamping device to securely hold the work to the table. From a tilted 
position the table can be quickly set into a horizontal position by means of a positive stop rod. 
Yokes. The top and bottom saw arbors with their bearings and motors are mounted in 
yokes that are raised and lowered by elevating screws operated by hand wheels at the oper- 
ator’s end of the machine. The yoke carrying the top saw arbor has a horizontal adjustment 
to line up the top shoulder saw with the bottom saw or to make an offset tenon when desired 
The yokes can be locked at any desired height. The yoke carrying the vertical arbor and 
bearings has a horizontal adjustment to move the splitting saws to and from the work. 
Saw arbors. The ends of the saw arbors are detachable and are so made that, when screwed 
down in position against the shoulders of the arbors, they center themselves and come in 
perfect alignment with the saw arbors. Shoulder and cut off saws. The bottom (hori- 
zontal) arbor carries the cut off saw in addition to the bottom shoulder saw. It has vertical 
adjustment. The cut off saw can be adjusted to make tenons up to 6% ins. long. Side 
or “‘splitting”’ saws. The vertical saw arbor carrying the side cut saws is mounted in a 
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Fic. 3,722.—Fay and Egan rotary cutter type automatic vertical cut tenoner. Designed for 
heavy duty railway car and bridge shop service to make single, double or triple tenons on 
heavy timbers without reversing. Special work can be done by using irregular knives. The 
long lip tenons of side sills can be cut either by using heads of large diameter, or with regular 
heads by clamping the sills forward on the table to clear the spindle. The spindle can be 
fixed in position and side sills scarfed by feeding them under the cutters. A salient feature 
in the construction of this machine is that it is entirely self-contained and can be belted from 
any direction or direct connected to motor. Will work timbers up to 20” X 16”. After one 
end has been tenoned on down stroke of head the timber is moved forward to opposite table, 
brought to position, and the other end tenoned on up-stroke. By working two men on this 
machine, one on each end, an extremely large output can be obtained. Cutter heads are 
carried on heavy spindle, mounted in our new high speed side wing angle clamp boxes. 
Carriage raised and lowered by means of a double rack and pinion operated by friction is 
controlled by lever at front of machine. 


SIG. 3,721.—Text continued. 
yoke that has a horizontal adjustment operated by a hand wheel. The entire top of the arbor 
can be removed with the saws. The side cut saws can be adjusted together or independently. 
Adjustments. A quick and accurate adjustment of the horizontal and vertical saws as 
well as the knee supporting the carriage is secured by hand wheels placed within easy reach 
.at the operator’s end of the machine. The small knobs for locking the yokes that carry the 
. shoulder saws are also at the operator’s end. All adjusting screws,are equipped with thrust 


ball bearings. 
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1. Reciprocating planes. 

2. Circular saws. 

3. Rotary cutters. 

4, Hollow auger. 

An example of the reciprocating plane type is the 
Barnes hand tenoning machine shown in fig. 3,720, the 
operation being sufficiently simple as not to require an 
elementary diagram. 




































































Fic. 3,723.—Elementary rotary cutter tenoner showing operation. The essential parts are 
the rotary cutters attached to heads M and §S, revolving on a spindle R, whose journals are 
carried by a bracket having vertical movement along guides L and F. The work is clamped 
to a table which moves on V ways at right angles to the spindle R. 


The first mechanical device for cutting tenons employed an 
arrangement of circular saws working at right angles to each 
other. 


One pair of saws running parallel to the grain of the wood cut the sides 
of the tenon, and another pair running at right angles, cut the shoulders. 
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The two saws cutting the sides of the tenon are of the same diameter and 
are mounted on the same spindle, a collar being placed between them to 
regulate the thickness of the tenon. 


The saws forming the shoulders are mounted on separate spindles run- 
ning at right angles to the pair of saws which cut the sides. 


The elementary circular saw tenoner, shown in fig. 3,719, illustrates 
this method. 


The rotary cutter type of tenoner is largely used, its 
working principle being shown in fig. 3,723. 





g 


Fic. 3,724.—Greenlee rotary cutter vertical car tenoner designed for making single, double or 
triple tenons on car sills or other heavy timbers without reversing. Special work can be 
done by using irregular knives, side sills can be scarfed by feeding them under the cutters 
while the carriage is stationary, and long lip tenons can be cut by clamping them forward 
on the table to clear the spindle. All adjustments are complete and stops are provided to 
gauge the stroke and to lay out the length of tenons. Transverse adjustment of the spindle 
yoke is provided. The power feed has three speeds and is perfectly controlled by the feed 
lever. 


Here two cutter heads, M and S, similar to planer cutters are placed 
on a spindle R, whose journals are carried by a sliding bracket having a 
vertical movement along the guides L and F. 


The cutter heads may be placed any distance apart, corresponding to 
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thickness of tenon to be cut by placing on the spindle between them a collar 
whose length equals thickness of tenon. 

The table slides on ““V” ways at right angles to the spindle so that when 
the work is clamped on the table it may be brought into position under the 
cutter for the desired length of tenon. 





CIRCULAR 


Fic. 3,725.—Elementary circular tenoner or “‘hollow auger,” showing principle of operation. 


With the cutters raised above the work, the latter is pushed under the 
cutters in direction of arrow to desired length of tenon to be cut, and the 
cutters, which are revolving rapidly, slowly passed across the work by 
lowering the bracket with the vertical control, thus planing off the sides 


and forming the tenon, no separate operation being necessary for cutting 
the shoulders. 
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So far the tenoners considered are types which cut tenons of 
‘rectangular cross sections. There are numerous instances 
where tenons of circular cross sections are necessary, as in 
carriage and furniture factories, etc. 


Circular cross section tenons, known as circular 
tenons, are cut by a form of tenoner fitted with a hollow 


bit, whose principle of operation is indicated in fig. 
B5125. 

















































































































































































































JAMES SWAN-CO. 





Fic. 3,726.—Ames hollow auger. The side screws permit adjustment of the cutters to the 
precise size desired. 


Essentially there are two cutters, M and S, secured in a hollow frame and 
adjustable radially for tenons of various diameters. 


The work which may, for instance, consist of a wheel spoke or other light 
member is secured in a suitable clamp or chuck centered with the cutter 
spindle and fed forward toward the cutters, M and S. 


The latter revolving at the same time removes a ring of stock from the 
work, thus forming a circular tenon L with shoulder F. It is, as seen, 
essentially a boring operation. 
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The accompanying illustrations figs. 3,719 to 3,729, show 
construction of the various types of tenoners, whose principles 
of operation have just been described and illustrated by the 
elementary machines shown. 


Sanders.—The economic value of sandpaper is becoming 





Fic. 3,727.—Fay and Egan rod machine. Designed for turning stretchers, curtain poles, 
flag sticks and other kinds of rod works, up to 2’’ in diameter. Feed consists of three pairs 
of rollers to suit each size of rod head, powerfully geared and driven from one belt. Two 
speeds of feed, 12’ and 24’, for small stock, and 7’ and 13’ for large stock furnished. Reverse 
feed provided. Furnished with three heads and cutters and three sets or feed rolls, the sizes. 
selected by purchaser. Tight and loose pulleys, 10’’ X 444”, 750 rT. p.m. Motor, 5 to 74 
h. p., belted to counter shaft. 


more apparent every day and its application to the pattern- 
makers’ art is one of its most useful qualifications. The only 
difference between grinding iron and wood on a disc sander is 
that the wood can be ground many times guicker than the iron. 
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“ive minutes of sanding on a piece of wood will frequently accomplish 
mcie than an hour would any other way. It smooths up end grain and puts 









































































































































Fics. 3,728 and 3,729.—Swan universal hollow auger and parts. This auger can be adjusted to 
cut circular tenons to any size from 34 to 114 ins. in diameter. When set to size, with the 
back screw properly set up, a perfect adjustment and rigid hold are secured. A depth gauge 
regulates the length of the tenon, and the face is graduated so it can be readily set to any size 
desired. To cut a smooth tenon, keep the knives ground to the line on the face, and the 
knives get up so they will not project beyond the center hole. 





Fic. 3,730.—Fay and Egan drum hand 
surface sanding. 
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draft on it. It sands out saw marks. In repairing patterns the broken 
piece that is usually thrown away, because it is full of brads or nails, may 
be sanded nails and all and saved. 


A large disc is more desirable than a small one because the sand paper 
farthest from the center does the most work. 


Sanders may be divided into three general classes: 
1. Drum. 





Fic. 3,731.—Fay and Egan inverted disc, column, sash and door sander showing operation of 
sanding a door. 


2. Disc: 
3. Endless belt. 


The type used to best advantage will depend upon the kind 
of work to be polished by sanding. 


Fig. 3,732 shows a combination drum and disc sander and 
fig. 3,733 an endless belt sander. 
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Knives for Wood Working Machines.— When ordering knives, 
state number of knives wanted, number of sets, number in set, 
length, width, thickness, name and make of machine, and kind 
of wood to be cut. 

The cutting edge always constitutes the length of the knife. 





Fic. 3,732.—Combined drum and disc sander. Considerable “forming” can be done on a sander 
but its principal use is to smooth or polish surfaces. In the illustration the man at the left 
is forming a mitre, while the one at the right is smoothing a surface. 


When possible, furnish a pattern. Place the knife face down on the 
paper, mark around to show the length of the knife and size and position 
of slots, and be sure to state the width and thickness; also state the number 
of knives in set, and the temper required, whether high, to grind only, 
medium, to file slowly, or low, to file easily. 


The manufacturer will make a wooden pattern like each paper pattern 
sent, stamp the same with name of party ordering and date the order 1s 
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received, and preserve for future use. It is well to send an old knife ora 
pattern showing the holes or the slots. This is particularly true in ordering 
planer knives, paper knives, barker and chipper knifes, etc. 


The varieties of temper adapted for planer knives, paper 
knives, veneer cutting knives, leather knives, tobacco knives, 





Fic. 3,733.—Fay and Egan endless belt sander showing method of ‘ ironing’’ method of sand- 
ing. Designed for sanding panels and large, flat surfaces, as well as moulding, concave, con- 
vex and other irregular work that is now being done by hand. Bulky work, such as refrig- 
erators, desks, phoncgraph cabinets, etc., can be quickly and easily sanded on this machine 
by removing the table. It is adapted for furniture or piano factories, nterior finish plants, 
schools, etc. In fact every shop that does any hand sanding can use this machine to ad- 
vantage. 


hog knives, as well as other knives, are determined by experi- 
ence. At the same time, much attention should be given to the 
balancing, grinding and finishing of all knives, that they will 
prove satisfactory. 

In knives, as well as in all other edged tools, good steel is the 
fundamental part, without which it is impossible to get a satis- 
factory cutting edge. 
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Fic. 3,753.—Rogers automatic feed knife grinder. In operation, it grinds straight or concave 
bevel. It is especially adapted to grinding planer knives and all knives of medium weight. 





Fic. 3,754.—Rogers combined automatic knife grinder and saw gummer. 
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“Crescent Grinding” of Saws.—The Simonds Saw Mfg. Co. 
have a method of grinding cross cut saws in crescent lines 
parallel to the cutting edge of the saw, which they call ‘‘crescent 
grinding.” The advantage given by them is an even thickness 
throughout the tooth edge and a gradual taper from the tooth 
edge to the back which is less set to the teeth and less kerf to 
cut. 





Fic. 3,755.—Rogers automatic circular saw sharpener. 


Their crescent ground cross cut saws have five gauges taper from the 
middle of the saw to the back, and two gauges taper from the ends of saw 
to the back. 


Lumber in the Making.—The following interesting account 
of methods employed in the making of lumber is here given by 
courtesy of The Long Bell Lumber Co. of Kansas City, Mo.: 


The appraising eye of the lumberman sees in standing trees many quahi- 
ties that are hidden from the casual observer, and it is this ability to judge 
that guides him in choosing the field of his forest operations. 
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Density of growth, the frequency with which high winds may visit a 
certain locality, climate and soil—all have an influence on the structure of 
wood in trees, and all these conditions are considered by the lumberman 
before he begins operations for the manufacture of lumber. 


, When trees stand uniformly upright with few leaning from the perpen- 
dicular, and with dead branches remaining on the tree, the lumberman 
knows high winds are rare 
and, because of the dead 
limbs remaining in place, 
the lumber made from 
such trees will be knotty. 










Fic. 3,756.—Rogers’ automatic circular saw filer for wood 
and metal cutting saws. In operation, the filing arm 
works between adjustable steel slides, in conjunction with 
a sash, so guided by heavy vertical upright rods set at an 
angle, that a slanting eliptical movement is given to the 
file. This permits of sharpening any hook of tooth. All 
teeth are filed straight across face and back. When ex- 
tremely fine teeth are to be resharpened, a double pawl, 
positive feed movement is furnished, one pawl working 
on each side of the file. This not only permits of a con- 
tinuous feed of the saw to the machine but also is an ex- 
cellent method of jointing. Where small teeth are filled 
with metal one feed pawl always works in a clean tooth. 
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Fic. 3,757.—Interior of saw 
mill showing the log carriage 
which carries the logs to the 
saw. It is a ponderous piece 
of mechanical equipment, 
spectacular in operation. The 
carriage is manned by a crew 
of four to six workmen. 





NOTE.—The forests of.America were at one time formidable and forbidding wildernesses. 
The pioneering home seeker was compelled to labor long and patiently to effect a ‘‘clearing’” 
for the cultivation of farm crops—and for many years thereafter maintain a constant battle 
to prevent the re-encroachment of the wilderness upon his reclaimed area. He*was able to 
convert to useful ends very few of the trees he chopped down—his purpose was to destroy 
them in the quickest and most effective manner possible. The commercial lumberman, on 
the contrary, has felled trees for the purpose of utilizing every portion of them that could be 
manufactured into useful forms; and in his operations the lumberman has saved the farmer 
a prodigious amount of labor in removing trees from millions of acres of land most useful for 
agricultural production. The manufacture of lumber has attained the rank of the second 
largest manufacturing industry in America, because forest products—wood in all its countless 
forms—are absolutely esséntial to our daily life. Wood for shelter, wood for fuel, wood for 
implements and weapons, wood for furniture, wood for vehicles of transportation on land and 
water—every moment of our lives, from the cradle to the grave, we are using necessities or 
conveniences of wood. 


NOTE.—It is impossible for the human mind to comprehend the magnitude of the lumber 
industry today. Only a vague understanding is conveyed by the statement that the total 
production of lumber in this country amounts to nearly 40,000,000,000 board feet annually— 
approximately 1,600,000 capacity carloads. Of this stupendous quantity of lumber, some- 
thing like 15,000,000,000 board feet, or 660,000 car loads, is of one variety alone—Southern 
Pine, the most useful and most adaptable of woods. One-third of the total population of the 
South is directly or indirectly employed in the production and merchandising of Southern 
Pine lumber, and 5,400saw mills were engaged in manufacturing that material last year. In 
addition to some 30,000 saw mills in the United States engaged in converting the raw material 
—sawlogs—into various forms, there are more than seventy-five thousand kindred industries 
employed in converting saw mill products into more highly manufactured articles. 


NOTE.—The unavoidable waste of raw material in the manufacture of lumber has always 
been most pronounced in the forest. There is still waste there, and there always will be until 
the consumers of forest products will accept material that can be made from this waste and 
in such quantity as to justify its conservation. While to the casual observer the tree tops 
left in the woods might seem wanton waste, to the lumberman they are reluctantly relinquished 
portions of his property, sacrificed to freight rates and lack of market; the lumberman is too 
good a business man to deliberately abandon material that might be utilized at a profit, or even 
at cost. Asitis all waste is being eliminated as rapidly as possible. Time was when the lumber- 
man placed so little value on standing timber and was limited to such primitive and crude 
devices for the manufacture of lumber that he attempted to utilize only the choicest portions 
of the best trees, frequently felling many that he later deemed unworthy of making any use 
of whatever. Today the lumberman has the keenest appreciation of the value of the tree, 
and equipped with a great variety of marvelously efficient machinery, he strives constantly 
to devise new means of utilizing even the most insignificant portions of the trees he fells, 
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In the great Southern pine forest the trees that grow in stiff, compact 
earth are in their structure harder, heavier and more pitchy than trees which 
grow in loose, sandy soil, because the firm earth holds the tree roots rigidly 
and the trees sway and bend above the stump when disturbed by winds. 
The denser the growth of pines, the fewer the branches on the trees, be- 
cause the growth energy under such conditions is expended principally in 
the struggle to reach upward to the sunlight 


The first step in extensive lumbering operations is to build a railroad from 
the saw mill to the timber land, this serving as a main line to which spurs 
and lateral lines will be joined as the work progresses. 


The main line is of more or less “‘permanent’’ construction, but the lines 
running from this agtery are constantly being shifted, so that in “logging”’ 
Southern pine forests railroad lines are constantly being torn up and relaid. 


After the railroad builders, come the logging crews, the workmen who 
actually fell the trees and assemble them for their journey to the mill. 


The log cutters work in pairs, a right handed and a left handed man in 
each pair. The implements with which they work are a cross cut saw, an 
axe, an assortment of thin wooden wedges, and a bottle of kerosene with 
which to oil the saw. The trees are first ‘‘notched”’ on the side toward 
which they are to fall, that the tree may not split as it starts to descend. 
That done, the saw is started into the tree on the opposite side. If the 
tree settle in its position and “‘pinch”’ the saw, the wedges are introduced 
to relieve the pressure, and the sawing continues until the tree is severed 
and crashes to the ground. 


The giant trunks, comparatively free of limbs, produce a peculiar and 
far reaching sound as they strike the earth; a resonant and sonorous 
“boom,” like the muffled report of a cannon shot far away. When a large 
gang of loggers is cutting down trees the incessant ‘‘boom-boom”’ of the fall- 
ing trunks, reverberating through the forest aisles, is more suggestive of a 
distant battle than of the progress of a peaceful industry. 


The log cutters trim the branches from the fallen trunks with the axe, 
and saw off the small tops. Frequently the long main trunk is sawed 
into two or more lengths, according to requirements for the class of material 
being manufactured at the mill. 


Hard upan the heels of the log cutters comes the skidding and loading 
crew. Methods differ in this work, according to the topography of the 
country, the class of timber and density of undergrowth, but the most eco- 
nomical and most efficient operation is to assemble and load the logs by 


machinery. 
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on log cars set to receive them. As each car is loaded to capacity it is pulled 
forward to make way for an empty car, the operation being repeated until 
a train load of logs is made up. 


Prosy description can give little idea of the spectacular and strenuous 
activity of logging forces at work in the woods: Horses and men rushing to 
and fro, seemingly in constant and imminent peril from falling trees; giant 
logs, with skidder cables attached, plunging through the undergrowth on 
their way to the skidder, there to be tossed into the air and whirled dexter- 
’ ously into place on the log cars; the “‘boom-boom” of falling trees, the roar 
of steam exhausts, engines puffing, workmen shouting warnings and instruc- 
tions—all contribute to a medley that makes the forest seethe with motion 
and resound with a confusion of noises. 


When train loads of logs hauled from the woods reach the mill, possibly 
twenty miles or more distant, they are automatically dumped into the 
mill pond. This pond is common to all Southern pine saw mill plants, for 
the reason that logs can be handled, sorted and stored in water more 
economically than in any other way, and are there preserved against 
decay and injury from wood destroying insects while awaiting their final 
journey to the saws. 


The logs make their entrance into the mill over an inclined chute equipped 
with an endless spiked chain conveyor. The logs are floated into place until 
one end is brought into contact with the conveyor, when they are caught 
by the chain spikes and lifted from the water and up the chute. 


As they enter upon the “log deck’”’ inside the mill they pass under the 
inspection of a scaler and deck saw man, skilled in judging the size and qual- 
ity of the logs and their fitness for conversion into certain forms of lumber. 


If a log chance to be of very large size, free from imperfections and dense 
in its structural fibre, the deck sawyer may permit it to pass on its way, to 
be squared and dressed into a great timber suitable for use in heavy con- 
struction. If it might better serve some other purpose, the deck sawyer 
halts the progress of the log, and with the pressure of a lever a giant circular 
saw descends, cutting the log in two with the speed and seeming ease of a 
knife cleaving new cheese. 


From the log deck the log or each of its sections is “kicked” by steam 
driven steel arms onto.a skidway, down which it rolls to a resting place in 
front of the band saw carriage. 


The band saw, the carriage and all of the “rig’”’ pertaining thereto are 
highly important parts of saw mill equipment, under the control of one of 
the most important and highly skilled workmen in the mill—the sawyer. 
A good sawyer not only must know the anatomy of a tree and be able to 
judge it at a glance, but he must be extremely sensitive to the amount of 
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A crew of three to six men ride on the log carriage and manipulate the 
“setting” device and the “dogs” which hold the log in place while it is 
being sawed. These workmen take their orders from the sawyer, receiving 
them in the form of signals made with the fingers, since the incessant roar 
of ponderous machinery moving at top speed makes speech inaudible. 


: The log carriage moves to and from the band saw at a rate that makes 
riding upon it seem precarious work, requiring close attention to the busi- 
ness in hand, and at each trip a slab or plank is ripped from the log. 


The slabs, or outer cuts of the log, fall upon running rolls and are hurried 
to a machine called a slasher, which cuts them into four-foot lengths for 
lath stock. 


Planks or boards cut from the logs pass over conveyors to the edger, a 
machine which, at the direction of the operator, may merely trim the bark 
edges from the planks or may rip them into various combinations of widths, 


From the rear table of the edger the boards drop to conveyors which carry 
them to the trimmer, where they have faulty ends removed and defects 
cut out. This accomplished, the resulting product is finished rough green 
lumber, and the first important step in the manufacture of logs into build- 
ing material is completed. 


The portion of the lumber that is to be kiln dried drops into a conveyor 
on live rolls and is carried to the drop sorter, where it is automatically 
separated as to lengths, and is loaded on small trucks, or kiln cars, of about 
four thousand feet to the car, by which means it is conveyed to the dry 
kiln. 


The portion that is to be air dried drops from the trimmer into another 
conveyor on live rolls and is carried to a long sorting table, at which point 
it is separated as to grades and lengths, and loaded on trucks for conveying 
to the yard for drying. 


When the sawyer in control of the band saw decides that a log is best 
suited to manufacture into a structural timber, the log is merely stripped of 
slabs and squared up before it leaves the log carriage. These timbers are 
dropped upon live rolls and conveyed to the back end of the mill, where they 
are carefully trimmed to proper lengths and graded. From this point they 
pass to the timber dock and from there are loaded directly to railroad cars 
for shipment. 


In other instances the log is squared and then sent to the gang saw, where 
it is converted into a number of boards at one operation. These boards 
pass over conveyors to the edger and from there follow the same course as 
the boards cut by the band saw 
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The better grades of Southern pine lumber are usually kiln dried, and at 
some plants all the lumber products, except timbers, are so treated. The 
kiln drying is actually a rapid seasoning process by which the material is 
made fit for building use in from three to six days and as completely seasoned 
as can be done in the open air in many months. 


The process of kiln drying lumber intended for manufacture into highly 
finished products is an operation requiring painstaking care in the regula- 
tion of heat and moisture. Safe limits of temperature and humidity differ 
widely for different kinds and thicknesses of wood. Valuable high grade 
material where joints, mortises, glued construction, re-sawing and shaping 
are involved must not only be free from check, splits and warping, but must 
be free from brittleness, case hardening and internal stresses, and therefore 
dried to a uniform moisture content. 


For uses in which the highest quality of material is not essential or 
desired, or when certain reduction in quality is permitted, somewhat dif- 
ferent degrees of temperature and humidity are used to produce more rapid 
drying, according to the requirements and judgment of the operator. 


From the kilns the lumber is run into cooling sheds, where it is allowed to 
stand until the moisture content of the lumber has been equalized with 
that of the surrounding atmosphere. After this cooling process the lumber 
is removed from the kiln cars, assorted as to sizes and lengths, and is ready 
to be sent to rough sheds for storage, or to the planing mill for manufacture 
into the finished forms for which it may be best suited. 


The planing mill is an important and necessary part of a lumber manu- 
facturing plant, and special machines work the material into a multitude of 
products required for general building purposes, from plain dressed boards 
and dimension to flooring, ceiling, siding, moulding, partition, casing, base, 
window and door jambs, etc. 


Planing mill products generally are ready for shipment as soon as they 
eee their journey through the mill, and usually are loaded on cars 
irect. 
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CHAPTER 58 


Paints 


By definition, paint is a mixture consisting of finely divided 
substances, called pigments held in suspension in a liquid called 
the vehicle. In this condition it is capable of being spread on 
the surface to which it is to be applied by a brush or sprayer. 
_ When the surface has been thus covered it is said to have re- 
ceived a coat of paint. . 

Usually two or three coats are applied, the second or third 
coats being applied after an interval of time sufficient for the 
preceding coat todry. It should be noted here that three coats 
of thin paint will last longer than two coats of heavy paint and 
will require less material. 

As stated, the different solids which are used in paints are 
called pigments and they do not become paint until mixed 
with the thinning material or vehicle. 

Paint may be obtained in two forms: 

1. So called unmixed or paste 

2. Mixed 

The so called unmixed paints consists of the pigment ground 
in just enough of the vehicle to form a paste, the painter adds 
to this more of the vehicle to properly thin the paint. 

The mixed paints are mixed by the manufacturer, and as a 
good vehicle is expensive, the buyer is taking a chance on getting 
paint with a poor substitute for the vehicle, resulting in a poor 
job which will not last. Accordingly: Mix your own paint. 


1,506 Paints 


Pigments.—The principal white base pigments are white 
lead and zinc white. In addition to these are several other 
white pigments which are variously regarded as inert pigments 
or extenders. Among these are barytes, whiting and gypsum. 


White Lead.—In making white lead, pig lead is melted by 
means of a specially designed machine and subjected to a blast 
of superheated steam, which reduces the metal to its finest 
possible state of subdivision. 


This process partly hydrates and oxidizes the comminuted Jead which 
passes thence into cylinders fitted with agitators and containing water 
through which a current of air is passed. 


The sub-hydroxide of lead is here further oxidized into lead hydroxide 
which is then treated in other cylinders containing water with a stream of 
purified carbon dioxide gas which converts it into basic white lead of ideal 
composition after which the completed product goes to specially designed 
drying beds. 


Sublimed White Lead.—This is a lead sulphate that is white 
in color and is produced by a fire process. 


It is used to a considerable extent in ready mixed paint making, and is 
inferior to the genuine white lead. 


Zine White.—This is oxide of zinc made by blowing a current 
of air through molten zinc. It is free from poisonous qualities 
which render white lead objectionable for an indoor paint and 
is not acted upon by sulphur or gases, which darken white lead. 

Zinc white spreads more rapidly than white lead, but does not cover 


so well, so that it will require four or more coats of zinc white to equal 
the covering obtained by three coats of white lead. 


It is generally used in combination with white lead on exterior work. 


Barytes.—This is sulphate of barium and is a native rock, 
which is very finely ground and is used as an inert extender of 
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paint. It has no affinity for linseed oil, and absolutely no 
covering power. Four coats of barytes mixed with linseed oil 
will not hide a surface to which it is applied, and the film is 
practically transparent. The same is true of silica, which is 
another so-called “inert pigment.”’ 


Whiting.—This is pulverized chalk, calcium carbonate, and 
is lighter in weight than barytes, and possesses a decided 
affinity for linseed oil. Mixed with oil in a paste form, it 
becomes putty. It has very little covering power in itself. 


Vehicles.—The best vehicles or thinning agents are linseed 
oil and turpentine, to which in the mixing of paint must be 
added a small proportion of one of the driers, to cause the 
paint to dry in a reasonable time. 


In enamel paints the vehicle is varnish, and in kalsomine and other cold 
water paints it is a solution of glue, casein, albumen, or some similar cement- 
ing material. The cementing material is sometimes called the binder. 
A vehicle for outside paint of the best quality will generally consist of from 
90% to 95% linseed oil, and from 10% to 15% of japan drier. 


_ Linseed Oil.—This, the principal vehicle, is the oil expressed 
from the seed of the flax, and is remarkable from the fact that 
- it unites with oxygen to dry to a waterproof film. 
It is this fact, that it is a drying oil, that gives it its great value in paint. 
Linseed oil is adulterated with various mineral oils, resin oil, corn oil, and 


fish oil. The first named are the most common adulterants. Accordingly, 
buy only from reliable dealers. 


Linseed oil may be obtained either 
1. Raw (not boiled) 


2. Boiled 
The object of boiling linseed oil is to drive off part of the mois- 
ture which the raw oil contains. After boiling, some form of 
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drier is added to hasten its drying. The result isa heavy body, 
partially oxidized oil. 

When genuine boiled oil is used the paint dries rapidly on the 
surface but the under part of the paint film remains soft and 
tacky for a long time. If the final coat be applied too soon the 
pulling influence on the soft under coat (as the upper coat 
hardens) causes it to shrivel up and crack. In most cases 
blistering will occur. 

Do not use boiled oil on exterior work. 

It should be noted that there are a lot of fake ‘‘boiled” oils 
on the market. 


A great deal of the oil which is sold as boiled oil by unscrupulous dealers 
has never been boiled but consists of raw oil overloaded with driers. Such 
oil is known to the trade as bunghole dried, and while it dries quickly, it 
causes paint made with it to perish rapidly because it hastens unduly the 
oxidation of the oil. 


A reliable test for both raw and boiled linseed oil is the flash 
test, the temperature at which pure linseed oil flashes being 
470° Fahr., while mineral oil which is the chief adulterant of 
linseed oil, flashes at about 400° Fahr., and resin oil still lower, 
thus rendering it a simple method to detect these adulterants. 


Another test for the purity of linseed oil (apart from chemical tests) is to 
examine its drying properties; this may be done by spreading a very thin 
layer of oil upon a glass plate, and exposing it in a warm situation. 


Boiled linseed oil will be dry in twelve hours or thereabouts, but raw 
linseed oil will require two or three days. Prepared boards may be also used 
for the purpose, in which case the time will be somewhat shortened. Itisa 
good pian to compare the samples with undoubtedly genuine boiled or 
raw oil. 


If it be desired to ascertain the amount of these adulterants in linseed oil, 
take any weight of the suspected oil, place it in a beaker or any suitable 
vessel, and add a small quantity of caustic soda, alcohol, and a little water. 
The contents of the vessel should then be boiled for some time, with con- 
stant stirring, after which the oil will be found saponified while the adul- 
terants will be unchanged. The mass is then poured into a separating vessel 





Paints 1,509 








Fic. 3,764.—The primary colors 1 and the secondary colors 2 derived from them. The arrows 
show the complementary colors one with another. The diagram shows a circle on which 
are placed in equal divisions apart the primary colors of red, yellow and blue and the re- 
sulting secondary ones of orange, green and purple that are the result of the proper combin- 
ations. In order to arrive at a correct knowledge of complementary colors, or those that 
more harmoniously relate, one to the other, it is only necessary to carry the eye directly 
across the circle through its center to the opposite color. For example,it will be noted that 
the complementary color to red is green, to blue, orange, and to yellow, purple. There is 
more or less confusion in the mind as to what constitutes a gray color. Gray to the un- 
educated is merely a mixture of black and white, whereas properly speaking the gray of any 
color is the addition of its missing primary or secondary. For instance, as seen in the figure 
the complementary or graying color of blue is orange. Blue being a primary color we must 
add the missing primaries to gray it, and in this case the missing primaries are red and 
yellow, or orange. The same will hold true through the entire range of primary and secondary 
colors. In order to illustrate what is meant by the graying color, suppose that a panel two 
feet square has been painted a vivid red and that over half of this has been iaid a board to 
cover it, and the panel placed where it can receive the direct or bleaching action of the sun. 
In the course of a few eeeks, if the board covering be removed, it will be found that the 
original vivid red is still there, but where the sun has acted on the uncovered portion it has 
grayed the red color. Now if it became necessary to produce this gray color the question 
arises what must be added to the original red. As found above the complementary or gray- 
ing color of red is green, or a combination of yellow and blue. So then if the proper 
proportion of green be added to the original red, the grayed tone of the superimposed piece 
of board wil! he exactly duplicated. 
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and agitated with benzine until it takes up the mineral or resin oil, which 
afterwards comes to the surface of the vessel. The bottom layer is then run 
off and the top portion is well washed with warm water until all traces of 
the saponified oil have disappeared. The residue, which is mineral oil, 
is then placed in a vessel and weighed. 


Turpentine.—This vehicle is the distilled sap of the long leaf 
pine. It is used to make paint more fluid, and hence to make it 
spread easier. It dries by evaporation, leaving a slight, gummy 
residue. Owing to its price it is likely to be adulterated with 
the lighter mineral oils. 


Benzine.—As an adulterant for diluting paint, this petroleum 
distillate is used by disreputable painters and dealers. 

It dries by evaporation without residue. Owing to the high price of tur- 

pentine the temptation is great to adulterate turpentine with from 10 to 


20% benzine. Better use benzine entirely or wood turpentine made by 
the destructive distillation of pine wood. 


Driers.—In order to cause the paint to dry within a reason- 
able time, oxidizing agents or “‘driers’’ are mixed in the paint. 
They usually consist of salts of lead or salts of manganese. 
Some driers are also called japans. Not more than 10% by 
volume of any liquid drier should be added to oil. Excess of 
drier makes the paint less durable. Cheap driers often contain 
resin. 


Paint mixtures.—There are three kinds of mixtures of color: 
1. Oil 


2. Flatting 
3. Distemper 


The first is bright and glossy; the second is perfectly flat or 
dead (without gloss); and the third is like the second in effect, 
but without its durability. 
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Fic. 3,765.—Arrangement of the primary, secondary and tertiary colors, as relating to the 
chromatic scale in music. The diagram shows the three primaries, their secondaries and 
what may be called the tertiary colors. Opposite each of these there has been placed one of 
the notes of the chromatic scale forming a perfect octave. It is interesting to note that the 
claim has been made, and with much insistence, that any s:heme of color that may be 
selected and which may be struck as a chord will, if the chord be harmonious, become a har- 
monious scheme of color, but if this chord produce a discord of music, there will be a discord 
of color in the picture. It will be interesting to those who are musically inclined to expert- 
ment in this matter and it is believed that much entertainment and instrucuon will result 


therefrom. 





NOTE.—Poor quality paints. There is undoubtedly much prepared or mixed paint on 
the market which is largely made up of makeweights and extenders, and which possesses little 
real paint value. Such paint is usually offered for sale at a low price, and, like all cheap things, 
is apt to be of poor quality. In buying cheap paint, or in hiring a cheap painter, the property 
owner must expect to get as poor results as he would obtain if he buy cheap clothing in which 
cotton masquerades as wool. Good paint, like everything else that is good, commands a fair 
price, and cannot be bought cheap. Good results can be obtained by first class mixed paints, 
and just as good results can be obtained by the shop mixed paint of the experienced and honest 
practical painter, but the ready mixed paint and the shop mixed paint will differ materially 
in composition. The painter asa rule, prefers a paint made of white lead and linseed oul, with 
the necessary tinting colors for light tints and such driers as may be required. The manutac- 
turer finds it practically impossible to put up a pure white lead and linseed oil paint in cans 
ready for use, because such a paint will almost invariably become “fatty” and unfit for use 
after standing in stock for some time, and the result obtained from its use in that case would 
be anything but satisfactory. The use of forty per cent or more of zinc white in a mixed paint 
seems to prevent this tendency to become fatty; and asits use may bedefended onother ground 
also, it follows that prepared paints are all based to a greater or less extent On zinc wnite, some 
of them containing no white lead at all. The best prepared paints are made up of white lead 
and zinc white, with such colors as may be needed to produce the desired shades, and contain 
none of the go called ‘‘inert pigments.” The use of as much as thirty per cent of barytes 1s 


strongly urged by many paint experts.—Radford 
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The chief body in oil and flatting color is white lead; but in 
distemper or water-color, whiting is substituted. 

The three ordinary vehicles in mixing are oil for oil color, 
turpentine for flatting, and water for distemper. In addition to 
these for insuring the drying of the mixtures, patent drier is 
used in oil color, japanner’s gold-size and varnish in flatting, 
and glue size in distemper. 


The Primary Colors.—By definition, primary colors are those 
that cannot be made by mixing two or more colors together. 
The three primary colors are: Red, blue and yellow. 
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Fic. 3,766.—Diagram of primary and secondary colors. These relatives are shown in the 
diagram. 






PRIMARY COLORS 









The colors got from mixing any two of the primary colors 
together are called secondary colors. There are three secondary 
colors, called purple, green and orange. 

Red and blue gives purple. 

Blue and yellow gives green. 

Red and yellow gives orange. 

By mixing any two of the secondary colors together we get 
what are called the tertiary colors, citrine, olive, and russet. 
Thus, orange and green gives citrine, green and purple gives 
olive, orange and purple gives russet. 


NOTE.—If you must use ready mixed paints do not use the kind put up in cans without 
the name of the manufacturer on che label; there is a reason. 
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Black and white are not regarded as colors. 

A good black can be produced by mixing the three primary 
colors together in proper proportions. , 

By adding white to any color you produce a tint of that color. 
By adding black to any color you get a shade of that color. 
That is the difference between ‘“‘tint’”’ and “shade.” 

The use of black subdues or lowers the tone of any color to 
which it is added. 

To preserve the richness of colors when you wish to darken 
them use the primary colors instead of black; for instance, to 
make a yellow darker use red and blue; to blue add red and 
yellow, and so on. 

Every shade or tint of color required by the painter can be 
made from red, blue and yellow with black and white. 

To make any of the umbers or siennas lighter in color and to 
preserve the clear richness of tone, always use lemon chrome 
instead of white. If you want a subdued or muddy umber or 
sienna color then use white. 

The most useful primary colors are: 

Yellows—lemon, chrome, deep ocher. 

Reds—Vermilion, Venetian red, crimson lake. 

Blues—Prussian blue, ultramarine. 

Gold and silver leaf harmonize with all colors, and with black 
and white in small quantities; can be used to bring into har- 
mony the most glaring colors. 

The old-time heraldic painters knew the value of outlining their strong 
primary colors with gold, silver, black or white, so as to bring them into 


harmony one with another. The ancient Egyptians and other peoples made 
use of the same knowledge in their decorative schemes. 


Yellow ocher is the most useful color the painter possesses. In its pure 
state it is admirable for large wall spaces, and if you are in doubt as to 
what color to use to complete a color scheme you will find ocher or one of 
its shades or tints will in nine cases out of ten supply the missing link. 


’94 on walls makes a room look smaller and absorbs light, 
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Yellows give light and airiness to any room and reflect light. 
Useful colors in large quantities for churches, public halls, etc., are: 


Primrose red. 

Terra cotta (white, burnt sienna, lemon chrome). 

All tints of ocher. 

Flesh color (white and burnt sienna). 

Pea green, apple green. 

Grey green (white, paris green and touch of black). 

Ivory shades (white, lemon chrome or ocher) 

Old rose (white, ocher, Venetian red or pure Indian red and black). 
Nile blue and Nile green (white, Prussian blue, lemon chrome). 
Light citrine, light olive, light russet. 


For ceilings the best tints are the creams and ivory tints and greys. 


Creams and ivory tints are made from white tinted with one or more of 
these colors, lemon chrome, orange chrome, ocher, raw sienna; and to pro- 
duce a warmer tone the addition of a small quantity of burnt sienna, ver- 
million or Venetian red. To produce a colder tone use alittle green, black, 
raw umber’ or blue. 


Greys are made from white tinted with either black, black and green, 
blue and umber, black and red, red and blue, burnt sienna and blue. 


Light colors are always to be used for ceilings in preference to darker 
colors. Contrasting color is better for a ceiling than a lighter tint of the 
wall color. 
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Painting 


Priming Coat.—The first coat applied to the bare surface is 
called the priming coat. For wood, it consists chiefly of oil 
and is usually equivalent to a gallon of ordinary paint thinned 
with a gallon of raw linseed oil. For structural metal the paint 
is not thinned. 

In all wood work, nail holes and other defects are filled with 
putty after the priming coat has been applied. If the wood be 
resinous, knots and resinous places must be covered with 
shellac varnish before the priming coat is put on. 

Pitchy woods, such as southern yellow pine and cypress do 
not readily absorb oil, and turpentine should be substituted for 
part of the oil. 


Red lead is successfully used as a primer (2 parts to 1 of white lead) on 
such woods. 


Outside Painting.—After the priming coat has been largely 
absorbed by the wood, a second and third coat of paint should 
be applied. 

On best jobs no ready mixed paint will be used. Get the best 
white lead ground in 8% of oil. 

One hundred Ibs. of this is equal to 2.8 gals. in volume and is commonly 
mixed with 34 gals. of raw linseed oil, 1 qt. of turpentine, and 1 pt. of drier 


to make 624 gals. of paint for the second coat, or with 4 gals. of oil, 1 pt. of 
turpentine and 1 pt. of drier for the finishing coat. 
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If white zinc be used 914 Ibs. of dry zinc oxide and 5.7 Ibs. of oil make I: 
gal. of paint. To this turpentine and dryer should also be added. 


Colored paints are commonly made by adding colored pigments to lead) 
or zinc, but some dark paints contain only iron oxides, ochers, etc., as pig- 
ments. These weigh from 12 to 14 lbs. per gal. 

Painting should always be done in dry weather and no painting should be 
done until the inside plastering is dry. Paint should not be applied to lum- 
ber that is not dry. A week or more should be allowed between successive 
coats. 


In painting the outside of a house, the trim should be painted first; then. 
the body color can be laid neatly against it. The final brushing should be in. 
the direction of the grain of the wood. 


It is good practice to have the successive coats (except for white paint) 
vary a little in color, to facilitate inspection. White, light blue and light 
green are less durable colors than yellow, gray, or dark colors in general, 
owing to the fact that the chemical rays of light penetrate the former more 
easily. 


A gallon of paint will cover from 400 to 600 sq. ft. of surface, depending 
upon the character of the surface. Roof paints should contain a larger pro- 
portion of oil, and a smaller amount of drier or none at all. 

Three coats are desirable. 


Tin roofs and galvanized iron work should be thoroughly scrubbed and 
then dried before painting. 


The shingles on the walls and roofs of a house are sometimes stained with 
creosote stain, which consists of a pigment suspended in creosote or some 
similar liquid. The creosote has some preservative effect. 


Inside Painting.—Door frames and window frames should 
receive a priming coat of paint in the shop; if they are to be 
finished in varnish this paint will be applied to the back only. 
As has already been said, before any painting is done any resin- 
ous knots should be varnished with shellac. 

All interior surfaces which are to be painted should be puttied 
after the priming coat and the putty should be applied with a 
wooden spatula, not a steel one, to avoid marring the surface. 
The paint for the second coat should contain as much turpentine 
as oil, that is, its vehicle should be half oil and half turpentine. 
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The effect of this is to make the paint dry with a dull instead of a 
glossy surface, flat surface being the painter’s term. To this 
the next coat will adhere well. If the next be the final coat, it 
may be an ordinary oil paint. When thoroughly dry the gloss 
may be removed by lightly rubbing it with pumice and water. 

Enamel paint consists of pigment with varnish as a vehicle. 
It is harder and makes a finer finish than oil paint. It is also 
more expensive. 

It is usual to apply it over oil paint, in which case the last 
coat of oil paint should be lightly sand papered when quite hard 
and dry. A coat of enamel paint is then put on, and when it 
is dry it should be sand papered or rubbed with curled hair. 
The final coat of enamel is then laid on and it may be rubbed in 
a like manner if a flat surface is desired, or it may be left with 
the gloss. 

It is also common practice for painters to make a final enamel 
finish by adding varnish to white lead or white zinc, very little 
oil being used in this case. The best varnish for this purpose is a 
spar varnish from a thoroughly reliable maker. The quicker 
drying varnishes will crack and alligator. 


Specifications for Inside Finish on Wood.—First the wood 
work must be in proper condition, then be primed with paint 
to the consistency of 17 lbs. to the gallon; of white lead and 
half and half of raw linseed oil and turpentine and a very little 
drier. 

The density or kind of wood to be done may vary the propor- 
tions of turps and oil, if very hard a little more turpentine 
will improve its value. 

When thoroughly dry putty (use lead putty) all nail holes 
and imperfections and after hard, rub to a smooth surface 
with a material that, in smoothing the surface will not scratch 
or cut into the wood. 


ios Painting 


NO 


For the second coat use more body with less oil. If it is to 
be tinted add the color to this and to the third coat, which will 
contain about 1 part oil to three of turps. 


If the finish is to be white and in three coats, the last coat 
shall contain two-fifths zinc white and three-fifths lead and no 
oil but white. Ifa varnish instead of fourth coat is to be used, 
use one-half lead and one-half zinc, varnish according to the 
gloss required and turpentine. Or, if it be the last coat, use all 
zinc, white varnish and turps. However, it should be noted that 
the skill of the painter will not enable him to better prepare the 
proper ingredients than the high grade, standard manufacturers. 


Four coats of white lead and zinc with the last two rubbed, 
applied 7 to 10 days apart, finished over with two coats of one 
of the best grades cf prepared enamels, makes a high grade 
and lasting job in a bathroom or wherever required. Will not 
be injured with water. 


In rubbing down do not use coarser than 00 or 0 sand paper. 
Coarse sand paper cuts through the finish. 


Painting Iron Work.—It is cheapest to use the best material 
for the work in hand. There is no cheap substitute that is just 
as good. Where structural iron is to be permanently concealed 
and subject to chemical action, too much care and consideration 
cannot be given to its covering. One gallon covers a large 
amount of surface applied to metal as compared with wood, 
hence there is no excuse for the use of cheap paints. 


The painting of iron work, until recent years has been one of the most 
neglected, though most important factor in its preservation. Now, since 
mechanical and structural engineers devote much time and thought to it, 
specifications more generally and specifically state the grade and kind of 
materials and how the work shall be done. Thus after years of experiments 
it is a conceded fact that pure dry red lead mixed when wanted for use witht 
well settled raw linseed oil, preferably Calcutta, applied as quickly as 
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possible after mixed so that oxidization takes place after applied, is the 
best and most durable for structural iron work and steel ship bottoms. 


If exposed to the air (oxygen) too long after mixed it rapidly loses that 
quality of oxidizing that should take place when drying, thus losing an 
element that will render it but little better than ordinary oxide of iron paint 
so much offered for sale for that purpose. 


If the work to be done cannot be allowed to stand for several days before 
using, and drying must be hurried, an amount of strictly pure oil of japan 
drier that contains no gum may be added up to about 4% without very 
material injury, but, if possible avoid it. 


Gloss on Machinery.—Take prepared iron filler which comes 
in paste form, and if the casting, pipes or any part thereof be 
rough, thoroughly clean down to the iron, thin the paste and 
apply with spatula sufficiently thick to make a smooth, even 
surface, wetting the spatula occasionally with turps or benzine. 

When all such surfaces have been filled, dip a stiff brush into: 
turpentine and go over it all until smooth. This is only neces- 
sary when the job is rough. 

Finish with two coats of japan, black or green, or as desired. 
Free the japan with turps so that it will flow on smooth. 


Stains.—There are numerous kinds of stain, the principal 
varieties being: 


1. Water 6. Alkali 

2. Oil 7. Pigment or wiped 
3. Alcohol 8. Wood dyes 

4. Spirit 9. Fuming process 
5. Acid 


The color of open grained wood, like oak, ash, chestnut, etc., 
may be modified by coloring the paste filler by adding some 
pigment to it. 

In addition to the above methods of staining, all of which are 
used by the painter and hard wood finisher, there are large 
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quantities of stains sold that are intended principally for the 
use of the amateur who wants to stain and finish in one opera- 
tion and who does not possess the mechanical skill or technical 
knowledge needed to use a true stain. 


A great variety of water stains are possible, made irom aniline, alizarine 
and other vegetable products. To give the formula for each would be more 
exhaustive than the practical working painter will care to digest, beside, 
most stains now used are either oil, acid or spirit, and can be purchased 
ready for use. 


Alcohol and water stains are least used except when, for effect, it is de- 
sired to raise the grain of the wood above its dressed surface, when it pro- 
duces an etched appearance. 


Water stain is generally made up as wanted and the few fol- 
lowing formule will suffice for a guide: 


Mahogany.—Combine Bismark brown, one ounce, with 3 quarts of 
boiling hot water. Regulate its density by the amount of rubbing out. 
Use cold. 


Light Oak.—Quercitron bark (citron or oak bark), 2 ozs.; water 1 
gallon, macerate (steep soak) for about 2 weeks, filter and use. 


Dark Oak.—For dark oak double the quantity of Quercitron bark. 


Walnut.—Dissolve 1 oz. of permangenate of potash; 1 oz. of Epsom 
salt in one quart of water. Strain for use. More than one coat may be 
required for sufficient density. 


: Also it may be made by boiling together 3 ozs. of crushed nutgalls; 4 ozs. 
of concentrated lye and 8 ounces of dry Vandyke brown. When boiled 
down to one-half and cold it is ready to be applied, preferably with a cloth. 


Cherry.—One pound Spanish anetto; 1 oz. concentrated lye. Boil for 
concentration, or gamboge (yellow gum resin) will concentrate it. 


Ebony.—Three pounds extract of logwood; 1 pound concentrated lye; 

- 7 pounds of water. Dissolve by boiling. When stain is dry go over it with 

a strong solution of vinegar and iron. Also it may be made by boiling 

together (slowly for about 3 hours) 1 lb. sulphite of iron; 2 ozs. of Chinese 

blue; 3 ozs. of nutgalls; 2 Ibs. of extract of logwood; 1 gallon of vinegar 
and 14 lb. of carbonate of iron. 
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_ Rosewood.—Any water mahogany stain will make rosewood by apply- 
ing it over and over until the proper depth of color has been attained. Then 
go over very lightly with ebony stain. 


The Chalking of Paint.—If white lead be not broken up well 
and thoroughly mixed with the oil, the oil and lead will not be 
equally distributed. This is the reason why the paint will 
begin to chalk on one part of the job before it does on another 
and before the time it should begin to do so. There is not enough 
of oil to bind the pigment properly. 

To break up and mix a considerable quantity of lead and oil 
properly with a paddle by hand is a tiresome operation. 


The best way to do it is to take two suitable vessels, a larger and smaller 
one. Puta hundred pounds or less of lead, ground in oi!. in the smaller one, 
add a little oil, a half gallon, for instance, and thoroughly work it into the 
lead. Keep on adding a little oil in this manner, working thoroughly into 
the lead until the mass is of such a consistency that the paddle will move 
freely through it. 


Pour into the larger vessel and proceed in like manner until there is enough 
to Go the job, or, at least one coat. Stir this mass thoroughly until you are 
sure the oil and lead have been equally distributed. Don’t be afraid of 
stirring it too much. 


Painting Old Brick Walls.—The principal difficulty in the 
painting of an old brick wall is the liability of the paint to come 
off, owing to a bad condition of the bricks. Hence the first 
thing to do is to make the wall as clean and solid as possible, 
scraping and brushing off all loose material, finishing with a 
broom sweep down. 


This must be done when the wall is dry, indeed the entire job from start 
to finish, should be done in dry weather. A wire brush is an efficient tool 
when the bricks are rotten in places. Plaster may be necessary to fill up 
cracks and holes where the brick has rotted away. If this part of the work 
be done right the result will be just as good a surface for paint as if the sur- 
face were wood instead. And just the same kind of paint is used. 
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The first coat should be thin, raw linseed oil colored with 
whatever pigment will best suit the finish, ochre or red, for 
instance. 


Let the surface take in all it will absorb, use a flat wall brush, one having 
medium long bristles, but working the paint in criss-cross with the ends of 
the bristles. Care should be exercised not to miss places. 


After the first coat has become dry, putty all cracks that 
may remain after the plastering, and of course there will be 
some, then it is ready for the second coat, to be followed by 
the third. 


Use driers in each coat of paint. There are two finishes, flat or lusterless, 
and gloss. The former is only used on fine jobs, new work mostly, for it 
does not look well when the bricks are old and uneven. 


A gloss-finish is simply paint that is made with oil only, no turpentine. 
Three coats of such paint will give good wear. On new bricks, the fronts of 
houses, the flat paint, that made with turpentine, will also give excellent 
wear. 


The priming coat on the old brick wall may be made upon 
this formula: 


Dry Venetian red, 20 Ibs., raw linseed oil, 10 gals., with driers—say a 
pint. It will be an advantage to allow this coat a week for drying. 


The second coat may be made with 75 lbs. Venetian red in oil, 25 lbs. 
white lead in oil, and 3 lbs. of Indian red, in oil. Mix stiff and let the mass 
stand 24 hours before thinning for use. Do not thin it until ready to use. 
Don’t add driers until ready to use. 


As the next and final coat is to have a full gloss, add a little turpentine to 
the second coat, to dull the gloss a little; it is a fact in painting that if an 
oil paint be applied to an oil surface a partly dead effect is obtained and not 
a full gloss. Hence the rule to have the undercoat somewhat dull if the 
finish is to be a gloss, and vice versa. 


For better brick painting there are a wide series of colors, ranging from 
cream, through the buffs, on to the light and dark reds, the latter up to a 
decided purple-red. These colors are effected by the use of ochre and Indian 
red, the darkener being Prussian blue. Milwaukee or buff brick color is 
made from white lead, yellow ochre and a little raw sienna. 
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Coming back to the old brick wall, if there be green mould or mildew on 
it, it should be washed with water made sour with hydrochloric (muriatic) 
acid. Use a stiff fiber scrub brush. In places where much soft coal is used 
and the walls are black with soot, the soot may be removed with this prepa- 
ration: : 


To one gallon of good soft soap add two pounds of pulverized pumice 
stone, about 00 or F, and one pint of liquid ammonia. The soot should 
first be swept off as much as possible with a stiff broom. 


The soap preparation should be left on about one-half hour; after which 
scrub the wall, now and then dipping the brush in the clear water, a bucket 
of which should always be accessible. Finally wash off with a hose, or 
sponge. Paint after dry. 


Old paint may be removed in the usual way, with burner or alkali, wash- 
ing off then with acid water. A 20 per cent acid solution is about right. 
Finally wash down with clear water. Efflorescence may be removed with 
muriatic acid water, first removing all loose salts by means of a stiff brush. 
It is difficult to prevent efflorescence once it appears; the best one can do is 
to remove it, and lessen the evil by filling the bricks full of oil. On such a 
wall it would be best to apply straight oil, rather than a thin paint primer. 


Whether to use boiled or raw oil is debatable; some prefer the one, some 
the other, while still others add a little turpentine to the oil. The turpentine 
causes the oil to penetrate better, especially if the boiled oil be used. Boiled 
oil has a thicker body, hence does not penetrate as well as the raw oil does. 


Paint or oil stains on the brick work, where the old surface is to be 
renovated, may be removed by a paste made of whiting two parts, soft soap 
one part, and potash one part, with some hot water to reduce the mass to 
a paste. Apply this, let it stand a half hour, then wash off and scrub with 
soap and water, to remove any part of the stain not taken off in the first 
place. Finally wash clean with water. 


Painting Cement Surfaces.—One of the foremost authorities 
on cement has been painting with oil paint over cement for 
many years with the best results. All non-drying oils are more 
or less destructive to cement, and if the cement wall should be 
saturated with raw linseed oil, the oil would slowly disintegrate 
the cement, but, oil paint will dry on the surface without affect- 
ing the cement. 
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Experts hold that cement surfaces, properly executed, clean 
and dry, are no more dangerous to oil paint than the modern 
wall plasters. 

Most of the trouble is caused by the painting being done 
before the cement is dry. Cement dries very slowly. The 
opinion of men who are experts in the use of cement say that a 
cement wall must stand at least over one summer before paint- 
ing with oil can be commenced and accomplished. 

The first thing required is to wash the surface thoroughly 
with a 7 to 8% solution of muriatic acid, followed with a good 
wash of clean water. The surface must then be given time to 
dry perfectly. 

In painting, it is well to use considerable more turpentine 
than is ordinarily the case and very little driers. Boiled linseed 
oil is considered preferable to raw. For priming, the paint 
should be used thin, and contain so much turpentine that it is 
almost flat, increasing the amount of oil for succeeding coats. 
Each coat must be given ample time to dry before the next one 
is applied. 

For water color or calcimine, washing with muriatic acid 
solution, followed by clean water, should be done if first class 
work is to be expected. When the surface is thoroughly dry 
it should be given a coat of alum size, or still better, a coat of 
flat paint, and when the size is dry the surface is ready for 
calcimining. 

A contractor, who does a great amount of work in the east, 
makes a size of equal parts of acetic acid and alum. His for- 
mula is one pound of acid, one pound of alum and two gallons 
of water. 

There is a considerable amount of alkali in cement, which 
has to be counteracted before any paint is applied to the sur- 
face, also it is very essential that all work should be thoroughly 
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dry before painting. The cement should stand at least six 
weeks to two months. 

Cement acts on the paint by eating through and softening the 
paint, and turning it into a very gummy substance first, so 
that if a heavy rainstorm should beat against it, it would be 
washed off in many places. 


Best Way of Treating Cement.—First, take about half a 
bushel of alum lime to twenty-five gallons of water and thor- 
oughly shake the same; when cold add six gallons of the best 
cider vinegar and about five pounds of English Venetian red; 
strain through a fine strainer, use it about the consistency of 
thin cream. Apply one coat of this to the cement work; let it 
stand at least twenty-four hours, so that it may become good 
and hard. Then give it one good coat of red lead and linseed 
oil, with enough of japan drier to dry it. Then paint any color 
desired. 


To Prevent Paint Peeling.—For a treatment that will keep 
paint from peeling or chipping off galvanized iron generators 
and galvanized iron pipes, apply a solution, which, when pre- 
mitted to dry, will allow any paint to adhere firmly to the 
metal under all conditions. This wash consists of a solution of 
two ounces each copper chloride, copper nitrate and sal am- 
moniac, dissolved in one gallon of soft water in an earthen, 
porcelain or glass or other acid proof vessel, to which solution 
is added two ounces of commercial muriatic acid. 

It has proven successful in every instance, that the best 
medium or binder for aluminum bronze to be applied to a 
heated metal surface is the so called banana liquid, a mixture of 
gun cotton, anylacetate and benzol or benzine; of course it 
must be applied while the metal is either cold or only moder- 
ately warm and not near an open flame. 
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Paint for Hot Water Pipes and Radiators.—Most every 
paint and varnish manufacturer makes a paint suitable for 
the purpose named. 


First make sure that the surface is free from scale, rust and 
grease. Paint them while warm, so that the paint may bake 
on, because when applied while cold and the paint is allowed to 
dry and the hot water or steam turned on suddenly, the paint is 
liable to blister or scale off. 


Where white is required, do not use white lead, but zinc white only. 
For black use ivory black, and for tints also use zinc white as the base. 


Yellow ochre, sienna raw and burnt, burnt umber, Venetian red, ultra- 
marine blue and zinc yellow are the only pigments that will not change color 
appreciably when used on heated surfaces. 


Most paint dealers carry a stock of radiator and other enamels, bronze 
and baking or baking varnishes which will probably give satisfactory results 
and save time. 


Natural Wood Finish.—Some light colored hard woods are 
finished their natural colors or may be stained to represent 
dark woods, and often softer grained woods such as pine, 
cedar, cypress, and white wood are stained to represent darker 
woods. 


Natural color of woods may be preserved by using white 
shellac instead of oil fillers—oil darkens wood—orange shellac 
on yellow cast woods. Use copal and light color varnishes. 


Open grained woods such as oak, ash and chestnut must have 
the grain filled before varnishing. Where the closer grained 
woods are not to have a rubbed finish, they too should be filled, 
if only with a liquid filler. Mostly every dark colored wood 
may be represented by staining lighter and less expensive 
wood. Cypress and birch take mahogany, walnut and cherry 
stains. Cherry, fir and white wood will represent walnut, light 
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mahogany, rose wood and red gum. Spruce takes a red cedar 
color. 


Fuming.—Sometimes the treatment known as fuming, is 
resorted to especially for antiqueing oak. This is done by put- 
ting in a tight box or as small room as will take the amount in 
and placing on the floor porcelain or glass receptacles scattered 
about and filled with 26 degrees ammonia. Allow it to remain 
over night or until the desired tone is reached. Weathered or 
Flemish effects are thus easily produced. Then finish as de- 
sired. 


It is of course readily understood that the surface to be fumed must not 
be covered by another board, but must be unobstructed. It is also well tc 
know that the quicker it is done after dressing, the more tonic acid is present 
to be acted upon and the result better. 


Besides ammonia, which may also be applied with a mop 
instead of vaporizing, there are the following compositions that 
by application will produce age tones: 


1. One oz. of bichromate of potash dissolved in hot water and when cold 
diluted with water until the brownish tone desired is reached. 


2. Dissolve iron filings in sulphuric acid and dilute with water and repeat 
applications until right tone is had. 


3. A thick solution of caustic lime and water well worked into the sur- 
face with a brush and allowed to dry will, when brushed off leave a dark 
brown tone. 


Oil Stains.—The amount of color for all stains is governed 
by the kind of wood. Soft woods take in the color more than 
hard or more dense. The following formule cannot be de- 
pended upon to give the exact tones desired; this must be 
determined by staining samples of wood. 


Mahogany.—Useburntsiennain quantity to produce the desired density. 


1,528 Painting 








Illuminate with red lake. For old dark mahogany add a little drop 
black. Add turpentine and japan drier to suit. Or, instead of red lake 
use rose pink and black. 


Cherry.—To 3 pounds of burnt sienna add a half gallon each of spirits of 
turpentine and raw linseed oil, and one quart of best brown japan. Some- 
times, if the sienna be very red, the tone may be improved by making one- 
third of it raw sienna. 


Light Oak.—Two pounds of raw sienna, half pound of raw umber, half 
gallon each of turps and raw oil and one quart of brown japan. 


Dark Oak.—Add to the light oak formula a small quantity of burnt 
umber. 


Rosewood.—To one pound of rose pink add one pint each of good as- 
phaltum varnish, brown japan and boiled oil, and one quart of turpentine. 
It may be lightened with more pink or darkened with the varnish. 


Walnut Stain.—One pound of burnt umber, one quart each of boiled 
oil and turpentine and one pint of brown japan. If wanted blacker, add 
Vandyke brown. Make lighter by reducing the umber and adding burnt 
sienna. 


Golden, Antique and Red Oak.—These imitations may be produced 
in beautiful effect on yellow pine and cypress. The dark grain of these 
woods are very soft and when wet readily raise above the surface, thus 
avoid water stain, unless, mentioned elsewhere, an embossed or etched 
effect is wanted. For golden oak, add one pint of asphaltum, half pint of 
brown japan to one pound of burnt umber ground in oil and bring to con- 
sistency of thin varnish withturps. By testing it will be found that a little 
chrome yellow will help to golden. When the stain is set, rub off with a cloth 
to bring out the hard (light) grain to the desired prominence. Antique 
may be made by adding Vandyke brown and drop black to the above. 


Red oak is made with Venetian red, subdued as required with drop black. 
Flemish oak is made as mentioned, by fuming, and blackening with sulphate 
of iron or like acids, sold for the purpose, and which cannot in this particular 
case be done with oil or water pigments. 


Graining.—This is a method of reproducing natural wood in 
appearance over a painted surface, for which graining tools are 
sold with full instructions. 
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First the surface is oil painted the color of the light grain of 
the wood. 

When dry it is painted over with an oil and dryer paint the , 
color of the dark grain. While the paint is wet the student will, 
from a sample of the wood before him proceed to form and 
fashion the grain by wiping off, brushing and combing it with 
said tools. When dry it is varnish coated, either light or dark 
as wanted. 


Flat or Dull Finish.—Any interior finish, either over stain or 
enamel may be finished flat by using flat enamels and ‘“‘lac- 
lustre” varnishes, or by the additional work; either in gloss 
finish may be rubbed to a dull or eggshell finish. 

Rubbing is what smooths and hardens the surface to receive 
the better grade of finish varnish. 

An excellent rubbing material is ground pumice and rubbing with oil or 
water. 


If lemon oil were not so expensive it could be recommended as an excel- 
lent element; by rubbing on high gloss varnish it quickly produces the same 
result as mossing, pumicing or hair rubbing. 


Hard Oil.—This is a substitute for varnish for interior work 
only, when cheapness is to be considered. It is composed of 
rosin or cheap copal or both, heated into drying oil and thinned 
with turpentine, its substitute or benzine. 


Floors.—The treatment of floors is the same as that for stand- 
ing trim except that a regular floor varnish is used for glossing 
finish. 


New floors are sometimes treated with oil and drier to intensify the grain 
and shellac finish. Sometimes waxed over the shellac. When the oil is 


NOTE.—The mechanic wishing to turn out a first class interior job on new work wil) 
try to have the builder place in his hands the standing trim so that he may stain, fill and rub 
it before set, ready for the final coats. 
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thoroughly dry the wax may be applied directly over it and rubbed or 
burnished. 


It is difficult to varnish over wax. It first should be removed. 
Wide joints in floors are unsightly and should be filled. 


A good filler can be made by kneading into pure linseed oil, whiting putty 
and white lead to which may be added brown japan and a little turps to 
free it. 


Where the cracks are wide 20% fine sawdust may be added. Color it to 
match floor color and in paste form press and rub it into the joints after they 
have had a coat of boiled oil. With a putty knife remove all from the sur- 
face of the boards and thus level the joint. 


Varnishes.—There are two principal kinds of varnish classed 
as: ; 

1. Spirit. 

2. Oleoresinous. 

Of the spirit varnishes, shellac is the most important and 
which consists essentially of a resin dissolved in a volatile sol- 
vent. The resinous ingredient of oleoresinous varnishes is 
combined with linseed oil and this compound is dissolved in 
turpentine or benzine. 


The oleoresinous varnishes are commercially the more important, and 
are largely used in interior finishing. A gallon of varnish covers 500 sq. ft. 
one coat. 


Surfaces to be varnished are treated in the following manner; 


If the wood be open-grained, as oak, chestnut, or ash, it first receives a 
coat of paste filler. Liquid fillers are not desirable, as they form a poor base 
for subsequent work. A paste filler is really a sort of paint, the pigment 
being silex, or ground quartz, and the vehicle is a quick drying varnish 
made thin with turpentine or benzine. 


This is rubbed strongly in on the grain of the wood with a short stiff brush, 
and as soon as it has set, usually within an hour, it is rubbed off with a harsh 
cloth or a handful of excelsior, the rubbing being hard across the grain of 
the wood. If it be desired to stain the wood, the oil stain may be mixed 
with the filler, but if a close grained wood be used, which needs no filler, the 
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oil stain may be thinned to the desired color with turpentine or benzine 
. and applied as a wash. 


In cleaning the filler out of mouldings, corners, etc., a suitably shaped 
stick, but not a steel implement, may be used. If any puttying be necessary 
itis done next. After two days the first coat of varnish is applied; after 
five days it should be rubbed with curled hair or fine sandpaper to remove 
the gloss, so that the next coat will adhere well; then one, two or three more 
coats of varnish are added, five days or more apart, each coat being rubbed. 
The last coat may be rubbed or left with the natural gloss. Outside doors, 
window sills, jambs, inside blinds, and all surfaces exposed to the direct rays 
of the sun, should be varnished with spar varnish and left glossy. If shellac 
varnish be used as the interior finish it is applied in the same way, but at 
least six coats should be applied. 


Floors which are to be varnished should be treated as has 
been described; but if they are to be waxed they should re- 
ceive one or two coats of shellac varnish, then five or six 
coats of wax, at intervals of a week, each coat being well 
polished with a weighted floor brush made for the purpose. 

Floor wax is not bees wax, but is a compound wax made for 
the purpose. Shellac is a good floor varnish; it discolors the 
the wood less than any other varnish, and dries rapidly. 


Fillers.—These are used in painting or finishing woods. 
There are two classes of filler: 

1. Liquid. 

Za Laste: 

Liquid fillers are sometimes used for first coat on close 
grained woods where cheapness is desired and where shellac is 
considered too expensive. ‘These fillers are not intended for 
use on open grained woods, as they are not fillers strictly 
speaking. The covering capacity of liquid fillers ranges from 
250 to 400 sq. ft. per gallon. 

Paste fillers vary in consistency according to the kind of wood 
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to be filled, the more open grained woods requiring the filler 
to be heavier in body than the close grained woods. 

The following rule for reducing paste fillers is often used: For 
oak, chestnut, ash, and other very coarse-grained woods, use 
7 to 9 pounds of filler to the gallon. For walnut, mahogany, 
butternut, and other similar grained woods, a mixture of 6 
pounds of paste filler to the gallon may be used. 

The covering capacity of paste filler reduced for use is about 
300 sq. ft. to the gallon on work in which there is no waste. 


Painter’s Tools 


Palette Knife.—This is a long and very flexible knife with 
blunt edges and rounded at the end. 
As its name implies, it is intended for mixing color, or scraping it off the 


palette. In using the palette knife it should be held as flat as possible, so 
as to avoid making indentations in the palette. 


Stone Knife.—This knife is similar in shape to the palette 
knife but is larger and is used in connection with the slab. 


Stopping Knife.—A knife used for stopping cracks, etc., with 
putty. 
This knife is shorter in proportion than the palette knife, is spear shaped, 


broad and stiff, so as to be adapted to bear the force necessary to press the 
stopping into the crevices, etc. 


Paint Brushes.—The brushes used for applying paints are of 
various sizes and kinds. The largest are called pound brushes. 
The large brushes are also termed “four O,” “‘six O,” and 
“eight O,” the latter being the largest. These are made both 
round and flattened, or elliptical. 


It is a common error to call this form oval. Oval means egg like in shape, 
that is, broader at one end than at the other, whilst an ellipse has both ends 
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equal. These elliptical brushes are found very convenient in practice, as 
they take less time to. work into the shape required for spreading the paint. 


Paint brushes are bound either with string or with copper wire. They 
are sometimes used as dusters before being put into oil, by which they 
become softened; but this plan is not to be recommended. 


The smaller brushes are called ‘‘tools,’”’ or “sash tools,” and may be 
obtained in about a dozen different sizes, some bound with string, others 
fixed in tin. The smallest hog-hair brushes are called ‘‘fitches,’’ and are used 
for putting in small work, where the tools would be too large. 


The smallest brushes are the camel’s hair, with long or short hair, accord- 
ing to the work to be done. 


Varnish Brushes.—These may be had in different sizes, and 
are also made flat and of different breadths, for varnishing 
pictures and other fine work. 


Dusting Brush.—These brushes for removing dust from 
surface to be painted have longer hairs than painting brushes; 
the hairs are so bound that they spread outward at their points, 
which are thus prevented adhering and the dust is more easily 
shaken from them. 


Palette.—By definition a palette is a thin oval or oblong tablet 
with a hole for the thumb, upon which artists lay their colors for 
painting. 


Painters use the palette when only a small quantity of color is required—as 
in painting a-‘narrow moulding or beading—a very small brush or camel’s 
hair pencil being used. It is, of course, employed by the marbler and the 
letter painter to the entire exclusion of the paint pot. 


Patettes are made of mahogany, or of satin or other light woods, which 
. are to be preferred to those made of mahogany whenever light tints are 
to be mixed on them. They should be of as little weight as possible, and 
should diminish in thickness towards their distant end. The oblong form 

is to be preferred to the elliptical, as it affords more room for colors. 
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New palettes should be prepared for use by rubbing raw linseed oil repeat- 
edly over them, until they will absorb no more, the last coat being allowed 
to dry in, as much as possible, and the palette being then well rubbed, it 
will not after this be stained by absorption of color. 


The palette should be carefully cleaned each time it has been used, and 
paint must not by any means be allowed to harden upon it. When all the 
color has been scraped off with the palette knife, carefully observing not to 
make scratches or indentations, the surface should in the first place be 

; washed with a small quantity of turpentine. 
and should then be rubbed with a piece of 
silk rag dipped in nut oil, the edges being 
well attended to, so that no accumulation 
may take place. 


Should it be desired to save a small quan- 
tity of the color for the next day’s use, it may 
be scraped up from the palette, and placed 
in a little heap in a saucer and covered with 
water, which may subsequently be poured off 
and the paint will be found ready for use. 
Or the paint may be placed in a small piece 
of tinfoil, which may then be folded up, 
forming a temporary metallic tube in which 
the color may be preserved for several days. 


Mahl Stick.—This is used in con- 
nection with the palette as a rest for 
the hand in letter painting, or other 
fine work. It consists of a stiff smooth 
stick having a ball of wool covered 
. with a piece of kid or wash leather at 
the end. 


Bridling Brushes.—Before using a 
new long bristle, body paint brush it 
should be bridled, which is wrapping 











Fic. 3,767.—Method of bridling a paint brush. Starting at 1, make loop 2, pass the cord 
through the brush and wind and when wrapped far enough, by 1 pull 2 up about half way 
under wrapping. Cut both ends off at edge of wrapping and the job is secure. 
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the brush from the shank down about one-third the bristle 
length with a hard laid twine of about 1/13” diameter as shown 
in fig. 3,767. 

This bridling is left on until the bristles wear too short, and then removed, 


renewing the life and value of the brush. Sometimes the cord is half-hitched 
around then fastened the same way. 
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Fic. 3,763.—Method of suspending brush in can of water so that it will not rest on bottom 
of can. ; 


Care of Brushes not in Use.—When not in use the brush 
should be wiped out and suspended in a pail or can with the 
handle lodged in a slot of a bar, either of wire or wood laid 
across the top with the bristles two-thirds submerged in water 
or oil as shown in fig. 3,768. To rest the brush on the bottom 
of the pail is to curl the bristles and spoil it. 
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It is claimed that a brush cannot be properly cleaned in gasoline, espe- 
cially if it has been used in colors containing turpentine. The turpentine 
will liven up and form a mass that will cling to the brush. 


One method is to use soap powder or kitchen or laundry soap. Work the 
brush into the lather and put away with the lather onit. When brush is to 
be used again wash off the soap. 


Treatment for Hardened Brushes.—Soak the hardened 
brushes for twenty-four hours in raw linseed oil, then place 











Fic. 3,769.—Permanent distortion of bristles caused by allowing brush to rest on bottom of 
can. 


them in a pot of benzine and after awhile work the bristles with 
the hand till separated when the paint will finally soften so 
that it will wash out. 


Practical Points on Painting 


Two thin coats over an old finish, well brushed out is better 
than one heavy coat, and that repainting should not be delayed 
until the undercoats are too near exhausted. 
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Too much driers and cheap rosin japans are prime causes of 
many paint failures. 

It is quite unreasonable to expect a first class job with two 
coats over new work. 

An amateur may make a good job painting his house with 
patent paint if he follow the instructions printed on the can. 


Estimating Quantity of Paint Required.—An approximate 





Fic. 3,770.—Swelling or enlargement of bristles caused by allowing brushes to remain sus- 
pended in water or oi] too long. When a brush is not to be used for a long interval of time it 
should be thoroughly cleaned and put away where not too warm, else it may shrink apart. 


calculation of the quantity of paint required to paint a house 
may be made as follows: 
Measure girth of house and height to eaves, if there be gables; to half 


way up them; multiply one by the other and divide the result by the 
number of sq. ft. assumed a gallon will cover (approximately 600 sq. ft). 


If a second coat, double the quantity. If you mix the paint, the average 
formula per gallon is: 


Bure; whiteilead: sme wot ae. ote: Sc Ol.. ales. 151% lbs. 
uretrawslinseed: Oils pense ce). Gs cua. cee 414 pints 
IPUretcUrpen tlic weet et Fo, eee ¥% pint 

Bure Uriermare rc mee es eee ee ae 1% pint or less 


If for priming a good proportion is 100 Ibs. lead, 4 gallons oil, 2 gallons 
turpentine and not over 1 pint drier, together about 9 gallons. Here again 
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the painter must use his judgment or make tests, as conditions of surface 
to be painted, the season, etc., may call for a greater or lesser amount 
of oil. Or he may find that a preparatory coat of thinned oil to be a neces- 
sary preliminary to priming. 

Ifit be a job over old paint he will decide that two well brushed out coats 
are best, req" iring less oil and an aid to oxidization by adding a larger per- 
centage of drier. 

For the second coat he will use a gallon more oil and the total will make 
ahout 7 zallons and will cover 4.00% 9- more feet. 

He wil! make his deductions for trim colors according to the approyimate 
amount of surface to be done, and having determined the amount of! abor 
raquired, he should be able to give a very fair estimate. 
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CHAPTER 60 


First Aid 


The importance of a general knowledge of common remedial 
measures and first aid treatment cannot be overestimated by 
anyone who values human life. It isn’t so much the size of an 
open wound (which may be anything from a pin scratch to a 
major accident) but the number of germs that flock in through 
the broken defence in the skin. 


The tiniest scratch is sometimes more dangerous, if ne- 
glected, than a large cut with copious bleeding to cleanse the 
injured part. Hence treat a wound as soon as possible. 


There are a number of good antiseptics, some of which should 
be in every household. 


Antiseptics 


Grain Alcohol.—The 95% pure grain alcohol is the antiseptic most 
widely used. It bites and smarts quite a little on an open wound, but it is 
a good germ killer. Ordinarily it may be diluted with one to three parts of 
water but for a “‘first dressing,’’ the pure juice is best. 


Caution.—Great care should be taken not to use wood alcohol (methyl: 
ated spirits) instead of the ethyl or grain alcohol, because of the danger’ 
of absorption into the system resulting in blindness. 


Bichloride of Mercury.—An extensively used, and, as claimed by some, 
much over-rated antiseptic. When poured into or over a wound it loses 
80% of its germ destroying power because of the insoluble compounds it 
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forms in conjunction with the blood and other body fluids. Bichloride is 
very dangerous on account of its “‘flat taste” and generally harmless appear- 
ance. It should only be handled by a physician. 


Saicratus or Baking Soda.—The common variety of kitchen baking 
soda, is much safer around the house than bichloride, carbolic acid, or any 
active poison. While soda has no germ-killing power outside the body, it 
exerts a discouraging influence upon ambitious germs when brought into 
contact with living tissues. Bicarbonate of soda, through its alkalinity, 
probably prevents the formation of the local acid condition, lacking which 
the germs are unable to flourish. 


Iodine.—This is a dependable and much used antiseptic. Its use has 
undoubtedly prevented thousands of cases of tetanus (lock-jaw) from 
wounds sustained and necessarily dressed under unsanitary conditions. 


Hydrogen Peroxide.—This is a reliable antiseptic and has the advan- 
tage of being harmless. 


Chlorazone.—This is a new antiseptic which now can be obtained from 
most druggists. In its action dead tissue, even large sloughs, treated with 
Dakin’s solution, as it is called, are quickly ‘‘digested’”’ away, the surface 
becoming smooth, clean and bright red in color. The antiseptic is now put 
up in tablets. 


Treatment of Wounds.—Every wound, no matter how trivial, 
should be immediately washed and treated with some reliable 
antiseptic. It should then be covered with a layer of absorbent 
cotton and bound snugly with lint, gauze, or some other sterile 
bandage. The main idea in treating any wound is to clean it, 
be sure that it is uncontaminated, and then let it alone. Nature 
will do the rest. 


Every wound, however, made by any animal’s claw or tooth, 
or punctured by a rusty nail, should be referred to a physician 
for cauterization, or for such other treatment as will insure its 
being sterile. Take no chances with anything that might ~ 
subsequently develop into “‘lock-jaw.”’ 
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In treating cuts and wounds, the chief points to be attended 
to are: 


1. Arrest the bleeding. 


2. Remove from the wound all foreign bodies as soon as 
possible. ; 


3. Bring the wounded parts opposite to each other and keep 
them so. 


This last item is best done by means of strips of adhesive plaster, first 
applied to one side of the wound and then secured to the other; these strips 
should not be too broad, and space must be left between the strips to allow 
any matter to escape. Wounds too extensive to be held together by plaster 
must be stitched by a surgeon, who should always be sent for in all severe 
cases. 


For washing a wound, to every pint of water add 21% teaspoonfuls of 
carbolic acid and 2 tablespoonfuls of glycerine—if these be not obtainable, 
add 4 tablespoonfuls of borax to the pint of water—wash the wound, close 
it, and apply a compress of a folded square of cotton or linen; wet it in the 
solution used for washing the wound and bandage down quickly and firmly. 


If the bleeding be profuse, a sponge dipped in very hot water and wrung 
out in a cloth should be applied as quickly as possible—if this be not to be 
had, use ice or cloth wrung out in ice water. 


Wounds heal in two ways: 1, rapidly by primary union, 
without suppuration, and leaving only a very fine scar. 2, 
slowly by suppuration and the formation of granulations and 
leaving a large red scar 


Bleeding.—This is of three kinds: 1, from the arteries which 
lead from the heart; 2, that which comes from the veins, which 
take the blood back to the heart; 3, that from the small veins 
which carry the blood to the surface of the body. In the first, 
the blood is bright scarlet and escapes as though it was being 


« 
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pumped. In the second, the blood is dark red and flows away 
in an uninterrupted stream. In the third, the blood oozes out. 
In some wounds all three kinds of bleeding occur at the same 
time. 


The simplest and best remedy to stop the bleeding is to apply direct 
pressure on the external wound by the fingers. Should the wound be long 
and gaping, a compress of some soft material large enough to fill the cavity 
may be pressed into it; but this should always be avoided, if possible, as it 
prevents the natural closing of the wound. 


Pressure with the hands will not suffice to restrain bleeding in severe cases: 
for a great length of time and recourse must be had to a ligature; this can 
best be made with a pocket handkerchief or other article of apparel, long 
enough and strong enough to bind the limb. 


Fold the article neck-tie fashion, then place a smooth stone, or anything 
serving for a firm pad, on the artery, tie the handkerchief loosely, insert any 
available stick in the loop and proceed to twist it, as if wringing a towel, 
until just tight enough to stop the flow. 


Examine the wound from time to time, lessen the compression ifit become 
very cold or purple, or tighten up the handkerchief if it commence bleeding. 


Some knowledge of anatomy is necessary to guide the operator where to 
press. Bleeding from the head and upper neck requires pressure to be placed 


on the large artery which passes up beside the windpipe and just above the 
collar bone. 


The artery supplying the arm and hand runs down the inside of the upper 
arm, almost in line with the coat seam, and should be pressed. 


The artery feeding the leg and foot can be felt in the crease of the groin, 
just where the flesh of the thigh seems to meet the flesh of the abdomen 
and this is the best place to apply the ligature. In arterial bleeding the 
pressure must be put between the heart and the wound, while in venous 


bleeding it must be beyond the wound to stop the flow as it goes towards 
the heart. 


In any case of bleeding, the person may become weak and 
faint; unless the blood be flowing actively this is not a serious 
sign, and the quiet condition of the faint often assists nature 
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in staying the bleeding, by allowing the blood to clot and so 
block up any wound in a blood vessel. 


Unless the faint be prolonged or the patient be losing much blood, it is 
better not to hasten to relieve the faint condition; when in this state any 
thing like excitement should be avoided, external warmth should be applied, 
the person covered with blankets, and bottles of hot water or hot bricks 
applied to the feet and arm-pits. 


Frost Bite.—No warm air, warm water, or fire should be 
allowed near the frozen parts until the natural temperature is 
nearly restored; rub the affected parts gently with snow or 
snow water in a cold room; the circulation should be restored 
very slowly; and great care must be taken in the after treat- 
ment. 


Broken Bones.—The treatment consists of: 1, carefully 
removing or cutting away, if more convenient, any of the 
clothes which are compressing or hurting the injured parts; 2, 
very gently replacing the bones in their natural position and 
shape, as nearly as possible, and putting the part ina position 
which gives most ease to the patient; 3, applying some tempo- 
rary splint or appliance, which will keep the broken bones 
from moving about and tearing the flesh; for this purpose, 
pieces of wood, pasteboard, straw, or firmly folded cloth may 
be used, taking care to pad the splints with some soft material 
and not to apply them too tightly, while the splints may be 
tied by loops of rope, string, or strips of cloth; 4, conveying 
the patient home or to a hospital. 


The bearer then places his arm behind the back of the patient and grasps 
his opposite hip, at the same time catching firmly hold of the hand of the 
patient resting on his shoulder, with his other hand; then by putting his hip 
behind the near hip of the patient, much support is given, and if necessary, 
the bearer can lift him off the ground and as it were, carry him along: 
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Poultices.—These outward applications are useful to relieve 
sudden cramps and pains due to severe injuries, sprains and 
colds. The secret of applying a mustard poultice is to apply it 
hot and keep it so by frequent changes—if it get cold and 
clammy it will do more harm than good. 


A poultice to be of any service and hold its heat should 
be from one-half to one inch thick. 


To make it, take flax seed, oatmeal, rye meal, bread, or ground slippery 
elm; stir the meal slowly into a bowl of boiling water, until a thin and 
smooth dough is formed. To apply it, take a piece of old linen of the right 
size, fold it in the middle; spread the dough evenly on one-half of the cloth 
and cover it with the other. 


To make a “mustard paste” as it is called, mix one or two tablespoonfuls 
of mustard and the same of fine flour, with enough water to make the 
mixture an even paste; spread it neatly with a table knife on a piece of old 
linen, or even cotton cloth. Cover the face of the paste with a piece of thin 
muslin. 


How to Carry an Injured Person.—In case of an injury where 
walking is impossible, and lying down is not absolutely neces- 
sary, the injured person may be seated in a chair, and carried; 
or he may sit upon a board, the ends of which are carried by 


two men, around whose necks he should place his arms so as to 
steady himself. 


Where an injured person can walk he will get much help by 


putting his arms over the shoulders and round the necks of 
two others. 


A seat may be made with four hands and the person may be 
thus carried and steadied by clasping his arms around the necks 
of his bearers. 


If only one person be available and the patient can stand up, 
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let him place one arm round the neck of the bearer, bringing his 
hand on and in front of the opposite shoulder of the bearer. 


To get at a broken limb, or rib, the clothing must be removed, and it is 
essential that this be done without injury to the patient; the simplest plan 
is to rip up the seams of such garments as are in the way. Boots must be 
cut off. It is not imperatively necessary to do anything to a broken limb 
before the arrival of a doctor except to keep it perfectly at rest. 


To carry an injured person by a stretcher (which can be made of a door, 
shutter, or settee—with blankets or shawls or coats for pillows) three persons 
are necessary. In lifting the patient on the stretcher he should be laid with 
his feet to his head, so that both are in the same straight line; then one or 
two persons shouid stand on each side of him, and raise him from the ground, 
slip him on the stretcher; this to avoid the necessity of any one stepping 
over the stretcher, and the liability of stumbling. 


If a limb be crushed or broken, it may be laid upon a pillow with bandages 
tied around the whole (7. e., pillow and limb) to keep it from slipping about. 
In carrying the stretcher the bearers should “‘break step”’ with short paces; 
hurrying and jolting should be avoided and the stretcher should be carried 
so that the patient may be in plain sight of the bearers. 


Burns.—These should be treated the same as any other 
wounds, only more so, because there usually is a much larger 
surface from which the natural protection of the skin has been 
removed. 


A most thorough cleansing, followed by a good liberal dusting 
with baking soda, and a snug bandaging is all they usually 
require. 

Perhaps the best treatment for a severe burn, however, is to thoroughly 
cleanse the parts with an antiseptic solution, and then coat them over with 


the wax-like preparation discovered by Dr. Barthede Sandfort, of France, 
put up by pharmaceutical chemists under the name ‘‘Parresine.”’ 


Shock.—Loss of blood is one of the things which may produce 
shock. Don’t confuse shock with apoplexy. In shock the 
skin is cold and clammy, the breathing shallow, the pulse 
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feeble and irregular with little beads of perspiration standing 
out on the forehead. A patient in shock is not usually uncon- 
scious, but appears stupid or apathetic. 


The thing to do with the patient is to get him flat on his 
back, preferably in bed and warm him no matter how hot it 
might happen to be. Then give hima half teaspoonful of aro- 
matic spirits of ammonia or a cup of strong black coffee, and 
keep him as quiet as possible. Rub the limbs, stroking always 
in the direction of the heart. Be careful not to uncover the 
patient. 
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These books are published especially for the am- 
bitous man who is training himself for advancement, 
for the wide-awake man who is likely to be called 
upon for work outside of his regular line, for the man 
who needs at his elbow, for,ready reference, an accurate 
down-to-date work on Electricity, for the college 
student, and for every man who wants information 
regarding Electrical appliances. 

The scope of the work is universal. 


Hawkins’ Electrical Guide No. 1 $ 1 


Contains 348 pages, 388 illustrations. Electrical signs and Symbols. 
Static and Current Electricity. Primary Cells. Conductors and 
Insulators. Resistance and Conductivity. Magnetism. Induction 
Coils. Dynamo Principles. Classes of Dynamos. Field Magnets. 
Armatures. Windings. Commutation. Brushes; Brush Gear. 

OO 


Hawkins’ Electrical Guide No. 2 $ 1 


Contains 348 pages, 394 illustrations. Motor Principles. Armature 
reaction. Motor Starting. Calculations. Brake Horsepower, 
Selection and Installation of Dynamos and Motors. Galvano- 
meters. Standard Cells. Current Measurement. Resistance 
Measurement. Voltmeters. Wattmeters. Watt Hour Meters. 
Operation of Dynamos. Operation of Motors, etc. 
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Hawkins’ Electrical Guide No. 3 $ 1 


Contains 300 pages, 423 Illustrations. Distribution Systems. 
Wires and Wire Calculations. Inside Wiring. Outside Wiring. 
Underground Wiring. Wiring of Buildings. Sign Flashers. 
Lightning Protection. Storage Battery. Rectifiers. Storage 
Battery Systems, etc. Boosters. 
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Hawkins’ Electrical Guide No. 4 $ 1 


Contains 270 pages, 379 illustrations. Alternating Current Prin- 
ciples. Alternating Current Diagrams. A. C. Calculations. 
The Power Factor. Alternator Principles. Alternator Construc- 
tion. Windings, etc. Grouping of Phases. Turbine Alternators. 
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Hawkins’ Electrical Guide No. 5 $ 1 


Contains 320 pages, 614 illustrations. Alternating Current Motors 
Synchronous and Induction Motor Principles. A. C, Commutator 
Motors. | Induction Motors. Transformers, Losses, Construction, 
Connections, Tests. Converters, Rotary, Voltage Regulation, 
Frequency Changing Sets, Parallel Operation. . Cascade Converters. 
Rectifiers, Mechanical, Electrolytic, Electromagnetic. Alternating 
Current Systems. 


Hawkins’ Electrical Guide No. 6 $1 


Contains 298 pages, 472 illustrations. Alternating Current Systems. 
Switching Devices. Circuit Breakers. Relays. Lightning Protec- 
tion Apparatus. Regulating Devices. Synchronous: Condensers 
Indicating Devices. Meters. Power Factor Indicators. Wave 
Form Measur2ment. Switchboards, etc. 


Hawkins’ Electrical Guide No. 7 $1 


Contains 315 pages, 379 illustrations. Alternating Current Wiring. 
A. C. Wiring Calculations Table: Properties of Copper Wire. 
Power Stations. Hydro-Electric Plants. Isolated Plants 
Sub-statio. Management. Turbines. Selection, Location, Erection, 
Running, Care and Repair, Station Testing. Telephones. Princi-. 
ples and Construction. Various Systems. Wiring Diagrams 
Telephone Troubles. 


Hawkins’ Electrical Guide No. 8 $1 


Contains 332 pages, 436 illustrations. Telegraph. Simultaneous 
Telegraphy and Telephony. Wireless Principles, Construction, 
Diagrams. Electric Bells. Electric Lighting. llumination, 
Photometry, etc. 


Hawkins’ Electrical Guide No. 9 $1 
RR 


Contains 322 pages, 627 illustrations. Electrie Railways. s 
Signal Work. Electric Locomotives. Car Lighting. Trolley Car 
Operation. Miscellaneous Applications. Motion Pictures, Gage 
Engine Ignition. Automobile Self-Starters and Lighting Systems. 
Electric Vehicles, etc. 

















Hawkins’ Electrical Guide No. 10 $ 1 


Contains 513 pages, 599 illustrations. Elevators, Cranes. Pumps. 
Air Compressors. Electric Heating. Electric Welding. Soldering 
and Brazing. Industrial Electrolysis. Electro-Plating. Electro- 
Therapeutics, X-Rays,etc. Alsoacomplete 126-page ready refereace 
index of the complete library. This index has been planned to 
render easily accessible all the vast information contained in 
the 10 electrical guides. There are over 13 500 cross references. 
You find what you want to know instantly, 
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for 


Bricklayers, Stone Masons, Cement Workers, 
Plasterers and Tile Setters 


If you now want to know the advancements 
in building progress—save mistakes—save 
work—save material—solve your problems— 
increase your efficiency—it will pay you to 
examine Audel’s Masons Guide—4 numbers. 


These Guides are bound in attractive, flexible covers with gold 
edges, making them a pleasure to use; paper is a beautiful clear 
white stock, with clear pleasing type, easy to tread Titles stamped 
in gold. The volumes present a professional appearance. The 
2,067 illustrations are graphic, quickly and easily understood and 
the information is quickly applied. Practically every page has an 
illustration, thus making the text interesting, useful and practical. 
Supplied separate at $1.50 a number. 


PRICE—SIX DOLLARS (COMPLETE SET) 


Audel’s Masons & Builders Guides are just 
ready; they give information in handy form, 
easy to use, showing 2,067 illustrations, plans 
and working methods of the best, approved 
outlines of work and materials, including in- 
structions how to lay out and figure various jobs 
—1,100 pages of inside practical information 
which will increase your range of knowledge. 


—How to distinguish clays. 
—How bricks are made. 

—How to fix mortar. 

—How to use bricklayer’s tools. 
—How to handle the materials. 
—How to lay brick. 

—How bricks are bonded. 

—How thick brick walls should be. 
—How to brick around openings. 


—How to lay out arches. 

—How to place anchors. 

—How to build foundations. 
—How to brick up boiler settings. 
—How to build chimneys. 

—How to do ornamental brickwork. 
—How to repair old brickwork. 
—How to figure brickwork. 

—How to handle hollow tile. 
—How to set tile. 


—How to mix concrete. 

—How to operate the mixers. 

—How to place concrete. 

—How to make concrete forms. 

—How concrete is reinforced. 

—How to build stucco. 

—How to build with concrete blocks and tiie. 
-_-How concrete is made waterproof. 

—How to estimate. 


—How to read blue prints. 
—How to lay out foundations. 
—How to plaster. 

—How to do stone masonry work. 
—How to use structural steel. 


AUDEL’S NEW 


UP-TO-DATE 


CARPENTERS and BUILDERS GUIDES 


POCKET SIZE 





This New Audel Set of Carpenters & Builders Guides gives inside practical trade information 
that every worker can use to his benefit and profit. 


It is a worker’s reference library that saves time, money, work and worry. 
The information is given in plain, practical language that any reader can understand and 


apply to his work. 


Every subject is thoroughly and carefully covered with explanations and illustrations. 


Examples of the best practice are given, toget 
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TRADE INFORMATION 


No. 1 ON 

Woods—Nails— Screws—Bolts—W ork Bench 
—Carpenters’ Tools—Grinding and Testing 
Tools—Marking Tools—Measuring Tools= 
Holding Tools—Toothed Cutting Tools— 
Saw Filing—Circular Saws—Band Saws— 
Saw Troubles— Sharp Edge Cutting Tools— 
Rough Facing Tools—Smooth Facing Tools— 
Boring Tools—Fastening Tools—Sharpening 
Tools—How to Sharpen Tools—How to Use 
the Steel Square—Joints and Jointing—Furni- 
ture Suggestions. 


No. 2 ON 


Mathematics for Builders—Strength of 
Timbers—Surveying—Practical Drawing— 
How to Read Plans—Architectural Drawing 
—Specifications—Estimating—Building Sug- 
gestions. 


No. 3 ON 


Laying Out—Foundations 
Girders. and Ailes oipte= ease ork of 
Outer Walls—Openings and Partitions—Roof 
Framing Skylights — Porches — Scaffold- 
ing and Staging—Hoisting Apparatus. 


No. 4 ON 

Roofing — Cornice Work — Mitre Work — 
Doors—Windows—Sheathing and Siding— 
Stairs—Flooring—Interior Walls and Ceil- 
ings—Piazza Finish—Mill Work—Paints— 
Painting—First Aid, 























her with easy short cuts for doing good work. 


1,560 Pages 


3,/50 Pictures 
FLEXIBLE COVERS 


$1.50 Each 
EXAMINATION 


If interested—cut out, sign and mail coupon 
below and you can see for yourselt , or use any 
stationery and write for your set today. 





Please cut coupon along dotted line. 


| es Laneenieniaienententententenientententesterenen 


i 
| Theo. Audel & Co., 65 W. 23rd St. 
New York 


! 
| Please mail me for free examination, 





AUDEL’S CARPENTERS & BUILDERS 

GUIDES (Price $1.50 a number). Ship at 
| once prepaid the4 numbers. Ifsatisfactory 
H 'T agree to send you $1 within seven days 
jand to further mail you $1 each month 
I until $6 is paid. 


Nam 
Océupation):.05: tide «sists cls een ee 


Employeduby danas. oseeve so seereins. ee 


Home Address . 
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